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ExEcvwE SUMMARY 

A Remedial Investigation/Feasibility Study (RI/FS) will be conducted by 

TRC Environmental Consultants, Inc. (TRC) at five sites located at the Naval 

Education Training Center (NETC) in Newport, Rhode Island. The five sites 

included in this investigation are the McAllister Point Landfill, Melville 

North Landfill, Old Fire Fighting Training Area, Tank Farm Four, and Tank Farm 

Five. The locations of the sites at the NETC are shown on Figure 1. These 

sites are being studied by the Navy under the Department of Defense 

Installation Restoration (IR) Program, which is similar to the U.S. EPA's 

Superfund program authorized under the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA). 

The information in this report is presented as a Work Plan consisting of 

the following five volumes: Background Investigation Report, Field Sampling 

Plan, Quality Assurance/Quality Control Plan, Data Management Plan, and Health 

and Safety Plan. A general overview of the contents of each volume is as 

follows: 

l Volume I - Background Investigation Report 

Background information on the NETC-Newport facility and the five 
sites to be studied, including information from previous s.ite 
investigations performed for the Navy. 

0 Volume II - Field Samplinq Plan 

The site-specific sampling plan objectives, sample location and 
frequency, associated sample analyses, sampling procedures, and 
sample designations. 

l Volume III - Quality Assurance/Quality Control Plan 

The quality assurance/quality control procedures for the field 
sampling activities and laboratory analyses. 

l Volume IV - Data Management Plan 

The data management procedures which will be used for the control 
of project documents. 

0 Volume V - Health and Safety Plan 

The site-specific information including characteristics of known 
wastes, access and work zones, personnel protection and monitoring 
requirements, personnel and equipment decontamination procedures, 
and emergency contingency plans. 
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An introduction to the report is provided which includes a discussion of the 

overall NETC-Newport investigation data quality objectives and a preliminary 

identification of potential applicable or relevant and appropriate 

requirements (Al@&). Subsequent to completion of the Remedial Investigations 

outlined in this Work Plan, the sample analytical data base will allow the 

evaluation of public health and environmental risks, consistent with the 

ongoing risk assessment and feasibility study process under Superfund. 

A Feasibility Study (FS) will be performed for sites where remedial 

response is required based on the risk assessment results. The need for FS 

efforts at the five sites cannot be determined until the RI field data are 

collected, and risk assessments conducted in accordance with CERCLA guidance. 

Although the need for remedial action at any of the sites has not been 

fully determined, this Work Plan has identified field data required ,to begin 

the FS process. The following general categories of field data are 

recommended: 

l Data required to design containment structures; 

l Data required to design run-on/runoff controls; and 

l Data required to perform preliminary screening of treatment and 
removal technologies. 

The field investigation activities which will be conducted at the five 

sites include visual reconnaissance level surveys, ambient air and 

radiological surveys, geophysical surveys, soil gas surveys, surface soil 

sampling, subsurface soil sampling, ground water sampling, surface 

water/sediment/biota sampling, and tank/structure sampling. A summary of the 

planned field investigation activities is presented in Table 1. 
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INTRODUCTION 

This section provides an overview of the RI/FS Work Plan for the Naval 

Education and Training Center in Newport, Rhode Island (NETC-Newport). 

Additional details of the RI/FS appear in the text provided in Volumes I 

through V of this Work Plan. 

PROGRAM FRAMEWORK 

Previous Program Status and Work at NETC-Newport 

The NETC-Newport facility has been under assessment through the 

Department of the Navy's Assessment and Control of Installation Pollutants 

(NACIP) program. The NACIP program was established to identify and control 

environmental contamination from past use and disposal of hazardous substances 

at Navy and Marine Corps installations. The NACIP program is part of the 

Department of Defense Installation Restoration Program, and is simila:r to the 

U.S. EPA's Superfund program authorized by the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA). 

The NACIP program consists of three phases: 

l Initial Assessment Study (IAS) - consists of records searches and 
personal interviews to collect and evaluate all evidence 
supporting the existence of a contamination problem; 

l Confirmation Study (CS) - performance of on-site investigations 
including physical and analytical monitoring to confirm or deny 
the existence of contamination and, if contamination is present, 
to quantify the extent of the problem and to recommend necessary 
remedial measures. The Confirmation Study includes two phases of 
field data collection - the Verification Step and the 
Characterization Step. 

l Remedial Measures - instituting corrective projects to control and 
mitigate contamination. 

The IAS identifies sites where contamination is suspected to exist and 

which may pose a health or environmental threat on or off the naval facility. 

Sites recommended for further investigation during the IAS are addressed in 

the Confirmation Study. The NETC-Newport IAS was completed in March 1983 by 
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Envirodyne Engineers, Inc. The first 

designated the Verification Step, and 

Characterization Step, were completed by 

1983 and 1984-85, respectively. 

phase of the Confirmation Study, 

the second phase, designated the 

Loureiro Engineering Associates in 

Current Program Status Work at NETC-Newport 

In March 1988, the Navy issued policy guidance which emphasized the Navy's 

commitment to follow EPA guidance and procedures while conducting 

investigations and remedial action at hazardous waste sites. This policy 

pertains to all Navy sites, not just those cited on the National Priorities 

List (NPL). The March memorandum noted the tasks listed in the current Navy 

Statement of Work for the Installation Restoration (IR) Program are consistent 

with EPA guidance and the National Contingency Plan (NCP). 

References to the NACIP program have been deleted from current Navy 

guidance. The Navy calls for the use of EPA guidance documents applicable to 

CERCLA programs while designing remedial projects under the IR Program 

Statement of Work. 

SCOPE OF WORN 

The scope of work for this Work Plan was delineated in Amendment 00004 to 

the subject contract (N62472-86-C-1282) between the Navy and TRC, dated 

March 9, 1988. The scope of work, and TRC's proposal, called for developing a 

Plan of Action which follows EPA guidance for RI/FS Work Plans. 

This current project entails the initial planning phase of the RI/FS 

process, and includes four RI/FS scoping tasks under the Navy IR Program; i.e.: 

l Task Rl - Description of Current Situation; 

* Task R2 - Development of Plans and Management, i.e., Field 
Sampling Plan; QA/QC Plan; Data Management Plan; and Health and 
Safety Plan; 

The scope of this RI/FS Work Plan includes the following activity for five 

sites at NETC-Newport: 
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l Collect existing data, including previous investigations such as 
the IAS (Envirodyne, 1983) and the Confirmation Study (Lourei:ro, 
1986); 

l Identify study boundary areas for each site; 

l Begin identification of applicable or relevant and appropriate 
requirements (ARARs); 

l Identify remedial action objectives and likely remedial action 
alternatives; 

l Establish data quality objectives; i.e., specify data needed to 
support decisions regarding remedial actions; 

0 Prepare the Field Sampling Plan (FSP); Quality Assurance/Quality 
Control (QA/QC) Plan; Data Management Plan; and Health and Safety 
Plan (HASP). 

BACKGROUND INVESTIGATION REPORT - VOLUME I 

The Background Investigation Report for the NETC-Newport remedial 

_.,.%.A 

investigation is provided in Volume I of this Work Plan. This report presents 

background information on the NETC-Newport facility and the five sites 

included in this investigation. Specifically, the Background Investigation 

Report is based upon a compilation of information obtained from previous site 

investigation reports. The report contains information on two main subjects: 

the background for the base and each site, and the history of response actions 

at each site. The background discussion addresses the physiography, geology, 

and hydrology for the base and each site. The history of response actions 

discussion addresses the history of the NETC environmental program and the 

results of the Initial Assessment Studies, Confirmation Studies, and other 

investigations performed at the sites. 

FIELD SAMPLING PLAN - VOLUME II 

The Field Sampling Plan (FSP) for the NETC-Newport remedial investigation 

is presented in Volume II of this Work Plan. The FSP development was based on 

an evaluation of data requirements, and comparison to existing data. The data 

required to thoroughly assess health and environmental impacts of each site 

was the driving force for developing this plan. Data requirements to begin 
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the Feasibility Study (FS) process were a second factor considered in 

developing this plan. 

Sampling and analytical procedures have been selected to meet EPA guidance 

and requirements of the CERCLA program. All of the proposed sampling 

procedures appear in the Field Sampling Plan. Analytical procedures are 

presented in the Quality Assurance/Quality Control Plan in Volume III of this 

Work Plan. 

QUALITY ASSURANCE/QUALITY CONTROL PROJECT PLAN - VOLUME III 

,dr.m._ 

The Quality Assurance/Quality Control (QA/QC) Plan prepared for the 

NETC-Newport remedial investigation is provided in Volume III of this Work 

Plan. The QA/QC Plan is consistent with the U.S. EPA's format requirements 

for a 16-element plan. The QA/QC Plan also meets appropriate NEESA guidance 

dated June 1986, entitled "Sampling and Chemical Analysis Quality Assurance 

Guide for Navy Assessment and Control of Installation Pollutants (NACIP) 

Program" (NEESA 20.2-04714). As required, the Navy has provided advance copies 

of select information from the draft revision to this NEESA guidance, dated 

June, 1988. Much of the information in the QA/QC Plan reflects the procedures 

used by analytical laboratories under the U.S. EPA Contract Laboratory Program 

(CLP). 

The QA/QC Plan describes procedures for field sampling and laboratory 

analyses, including quality control procedures. The QA/QC Plan is lbased on 

the following documents: 

l TRC Corporate Quality Assurance Program; 

l a CLP laboratory QA/QC Plan, previously approved by NEESA; 

l EPA - Contract Laboratory Program (CLP) analytical methods; and 

l EPA-approved methods, as referenced in the QA/QC Plan. 

DATA MANAGEMENT PLAN - VOLUME IV 

The Data Management Plan prepared for the NETC-Newport remedial 

investigation is provided in Volume IV of this Work Plan. The plan builds on 
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procedures currently in use at TRC and CLP laboratories. The Data Management 

Plan addresses requirements of the Navy IR program, as well as EPA's CERCLA 

program. The goal of the plan is to ensure all data developed during the RI 

is accurately reproduced in the final report, fully documented and traceable, 

and able to withstand judicial review, if necessary. 

Key elements of the Data Management Plan address the following items: 

l Project file organization and custody (document control); 

l Field data collection, recording, and maintenance; 

l Sample chain-of-custody documentation; 

l Analytical laboratory results; 

l QA/QC Plan data and audits; 

l Project cost and schedule control including subcontractors (i.e., 
laboratory, drillers); and 

l Reporting requirements, including RI report outline. 

HEALTH AND SAFETY PLAN - VOLUME V 

The Health and Safety Plan (HASP) prepared for the NETC-Newport remedial 

investigation is provided in Volume V of this Work Plan. The HASP was 

developed to establish baseline mandatory guidelines and requirements for the 

safety of all field personnel. The HASP builds on the TRC Corporate Health 

and Safety Program which was developed in accordance with all applicable 

requirements (i.e., OSHA 29 CFR 1910.120; CERCLA Ill(c) (6); and SARA Section 

126(d)). 

The HASP describes the following elements for each site being investigated 

at NETC-Newport: wastes known to be present, site access, site work zones, 

personal protection requirements, monitoring for worker protection, 

decontamination procedures for personnel and equipment, and contingency plans 

to handle site emergencies. The NETC-Newport HASP will be implemented at the 

sites by an On-scene Safety Coordinator (OSC). Compliance with the HASP will 

be monitored by the TRC Corporate Health and Safety Director, who may perform 

optional field safety program compliance audits. 
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No site work will be performed until the HASP is approved by the Northern 

Division, as well as the TRC Corporate Health and Safety Directo'r. TRC 

requires all subcontractors to have health and safety programs for their 

employees, and to implement site-specific HASPS which meet requirements of the 

TRC Corporate Program. 

DATA QUALITY OBJECTIVES 

The focus of the data quality objectives for the NETGNewport 

investigations center around risk assessment requirements. A second o:bjective 

is to collect field data useful for screening of remedial alternatives, should 

feasibility studies be required for the sites. 

Data Requirements for Risk Assessment 

A preliminary risk assessment was performed for several of the isites in 

the Confirmation Study (Loureiro, 1986). The analytical data collected during 

the Confirmation Study was sufficient for conducting a preliminary screening 

of several of the sites in terms of potential adverse effects on public health 

and the environment. Additional analytical data are required for all five 

sites so that risk/endangerment assessments can be performed consistent with 

current EPA guidance (as outlined in the Superfund Public Health Evaluation 

Manual (U.S. EPA, 1986)). Sampling and analysis of appropriate media have 

been proposed in this Work Plan to supplement previous site investigation 

results, thus allowing for the performance of such an assessment. 

The Work Plan proposes additional surface soil sampling, subsurface soil 

sampling, tank/structure sampling, ground water sampling, and surface water 

media sampling to assess the associated contamination exposure risks to the 

public and environment. Subsequent to completion of the remedial 

investigations outlined in this Work Plan, the sample analytical data base 

will allow the evaluation of public health and environmental risks, consistent 

with the current risk assessment and feasibility study process under Superfund. 

Feasibility Studies 

A Feasibility Study (FS) will be performed for each site where remedial 

response is required based on risk assessment results. The need for FS 

efforts at the five sites cannot be determined until the RI field data are 
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collected, and risk assessments conducted in accordance with CERCLA guidance. 

For this reason, current CERCLA guidance calls for a phased RI approach. This 

approach allows collection of additional, more detailed field data if initial 

data collection indicates remedial response is appropriate. 

Although the need for remedial actions at any of the sites has not been 

fully determined, this Work Plan has identified field data required to begin 

the FS process. The following general categories of field data are 

recommended: 

l Data required to design containment structures; 

l Data required to design runon/runoff controls; and 

l Data required to perform preliminary screening of treatment and 
removal technologies. 

In the event that the results of the RI described in this Work Plan 

suggest that any of the sites represents a major 

extensive field data may be required to adequately 

remedial technologies. 

contamination source, more 

address a broader :range of 

ARARs AND PRELIMINARY REMEDIAL ACTION ALTERNATIVES 

Applicable or Relevant and Appropriate Requirements 

The Superfund Amendments and Reauthorization Act (SARA) and the NCP 

require that all remedial response actions adhere to Applicable or Relevant 

and Appropriate Requirements (ARARs). The NCP defines applicable requirements 

as Federal requirements that would apply if the remedial action was not driven -- 
by CERCLA. Relevant and appropriate requirements are defined in the NCP as 

Federal requirements designed to apply to problems similar to those at the 

site. 

Current EPA CERCLA guidance calls for a preliminary identification of 

potential ARARs during the RI scoping phase to assist in initial 

identification of remedial alternatives. Early identification also 

facilitates communication with support agencies to evaluate ARARs, and may 

help in the planning of field activities. Because of the iterative nature of 
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the RI/FS process, ARAR identification continues throughout the RI/FS as 

better understanding is gained of site conditions, site contaminants, and 

remedial action alternatives. 

ARARs may be categorized in three ways: as contaminant-specific, which 

may define acceptable exposure levels and, therefore, be used in establishing 

preliminary cleanup goals; as location-specific, which may set restrictions on 

activities within specific locations such as flood plains or wetlands,: and as 

action-specific, which may set controls or restrictions for particular 

treatment and disposal activities related to the management of hazardous 

wastes. The document, "Guidance on CERCDA Compliance With Other Statutes" 

(U.S. EPA, July 1987 Draft), contains detailed information on identif:ying and 

complying with ARARs. 

i .a., 

Both Federal and State of Rhode Island ARARs will be addressed while 

conducting this RI/FS. A preliminary list of ARARs which will be investigated 

is provided in Figure 1. The State of Rhode Island ARARs listed in Pigure 1 

will be further identified through discussions with the Rhode Island DEM when 

the RI/FS begins. 

Preliminary Remedial Action Alternatives 

EPA's CERCLA guidance calls for the identification of potential remedial 

action objectives for each contaminated medium. Candidate technologies are 

also identified to help ensure data needed to conduct the technical evaluation 

of the technologies can be collected as early as possible during thLe RI/FS. 

Early identification of potential technologies also helps determine whether 

treatability studies may be required during the RI. The approach to 

conducting a feasibility study is shown in Figure 2. 

EPA guidance calls for identifying a list of remedial action alternatives 

during the RI/FS in order to present a range of remedial options to the 

decision-maker. The list should include: 1) treatment alternatives to reduce 

the toxicity, mobility, or volume of waste, 2) one or more alternatives that 

involve containment with little or no treatment, and 3) a no-action 

alternative. Current EPA guidance additionally suggests that the list should 

be limited to alternatives that are relevant to the site(s) and carry some 
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significant potential for being implemented at the site. Innovative 

technologies and resource recovery options should be included if they appear 

feasible. 

General response actions that may be taken at the five sites being 

investigated in this RF/FS have been identified during an initial scoping 

exercise (see Table 1). These responses will be refined throughout the RI as 

a better understanding of site conditions is gained and action-specific ARARs 

are identified. Based on an evaluation of apparent site-specific problems and 

the proposed cleanup criteria, a master list of potentially feasible remedial 

technologies has also been developed. The cleanup methods include both 

on-site and off-site remedies and include treatment technologies to the 

maximum extent practicable to permanently reduce contaminant toxicity, 

mobility, and volume. 

A list of potential remedial technologies is presented in Table 2 as 

adopted from the EPA "Guidance on Feasibility Studies Under CERCLA" (U.S. EPA, 

1985). These technologies are listed in addition to the no action and 

institutional control general response action technologies. The list of 

remedial technologies is all-inclusive. Based on site and waste 

characteristics that may affect remedial technology selection, a screening 

process will be conducted and technologies that may prove extremely difficult 

or timely to implement, or rely on an insufficiently developed technology, 

will be eliminated from further consideration. To reduce this list to a 

usable number of technologies with which to form remedial strategies, a 

screening procedure, which conforms with the procedures and criteria specified 

in the EPA document "Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA" (U.S. EPA, 1988) will then be implemented. 

The screening eliminates technologies if they: (1) have not been proven 

reliable in applications to the contaminants of concern; or (2) are not 

considered feasible based on the waste characteristics, media impacted, 

contaminant concentrations, or specific site conditions. Specific reasons for 

eliminating technologies will be tabulated in the FS report. Innovative 

technologies are carried through the screening process if there is a 

reasonable belief that they offer potential for better treatment performance 

*--. or implementability, few or lesser adverse impacts than other available 
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TABLE1 

GENERAL RESPONSE ACTIONS FOR NETC-NEWPORT SITES 

- 

Operable Unit General Response Actions 
- 

Ground Water 

Surface Water 

Sediment 

No Action 
Institutional Control 
Containment 
Source Removal 
Off-site Disposal 
On-site Treatment 
Off-site Treatment 
In Situ Treatment 

No Action 
Institutional Control 
Containment 
Collection 
On-site Treatment 
Off-site Treatment 
In Situ Treatment 
Off-site Treatment 

No Action 
Institutional Control 
Collection 
Diversion 
On-site Treatment 
Off-site Treatment 

No Action 
Institutional Control 
Containment 
Source Removal 
Off-site Disposal 
On-site Treatment 
Off-site Treatment 
In Situ Treatment 

- 
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TABLE 2 

REMEDIAL TECHNOLOGIES 

A. CONTAINMENT 
0 Capping/Surface Sealing 

- Clay 
- Synthetic membrane 
- Asphalt 
- Concrete 
- RCRA multimedia 
- Chemical sealants/stabilizers 

B. GRADING 
l Scarification 
l Tracking . 
0 Contour furrowing 

C. REVEGETATION 
l Grasses 
l Legumes 
l Shrubs 
l Trees, conifers 
l Trees, hardwoods 

D. SURFACE WATER DIVERSION AND COLLECTION STRUCTURES 
l Dikes and berms 
l Ditches, diversions and waterways 
l Terraces and benches 
l Chutes and downpipes 
l Levees 

E. LEACHATE AND GROUND WATER CONTROLS 
l Capping (see A) 
l Containment barriers 

- Function Options 
l Downgradient placement 
l Upgradient placement 
l Circumferential placement 

- Material and Construction Options (Vertical Barriers) 
l Soil-bentonite slurry wall 
l Cement-bentonite slurry wall 
l Vibrating beam 
l Grout curtains 
l Steel sheet piling 

- Horizontal Barriers (Bottom Sealing) 
l Block displacement 
l Grout injection 

(Continued) 
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TABLE 2 

REMEDIAL TECHNOLOGIES 

(Continued) 

F. COLLECTION 
l Extraction/Ground Water Pumping (Generally used with capping and 

treatment) 
- Function Options 

l Extraction and injection 
l Extraction alone 
l Injection alone 

- Equipment and Material Options 
l Well points 
l Deep wells 
l Suction wells 
l Ejector wells 

- Subsurface Collection Drains 
l French drains 
l Tile drains 
l Pipe drains (dual media drains) 

G. EXCAVATION AND REMOVAL OF WASTE AND SOIL 
l Excavation and removal 

- Backhoe 
- Cranes and attachments 
- Front end loaders 
- Scrapers 
- Pumps 
- Industrial vacuums 
- Drum grapplers 
- Forklifts and attachments 

l Grading (see B) 
l Capping (see A) 
l Revegetation (see B) 

H. REMOVAL AND CONTAINMENT OF CONTAMINATED SEDIMENTS 
l Sediment removal 

- Mechanical dredging 
l Clamshell 
l Dragline 
l Backhoe 

- Hydraulic dredging 
l Plain suction 
l Cutterhead 
l Dustpan 

- Pneumatic dredging 
l Airlift 
l Pneuma 

l Oozer 

(Continued) 
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TABLE 2 

(Continued) 

H. REMOVAL AND CONTAINMENT OF CONTAMINATED SEDIMENTS (Continued) 
- Sediment turbidity controls and containment 

l Curtain barriers 
l Cofferdams 
l Pneumatic barriers 
l Capping 

I. GAS MIGRATION CONTROLS (generally used with treatment) 
l Capping (gas barriers)(see A.) 
l Gas collection and/or recovery 

- Passive pipe vents 
- Passive trench vents 
- Active gas collection systems 

,. * ‘m., 

J. IN SITU TREATMENT 
l Hydrolysis 
l Oxidation 
l Reduction 
l Soil aeration 
l Solvent flushing 
l Neutralization 
l Polymerization 
l Sulfide precipitation 
l Bioreclamation 
l Permeable treatment beds 
l Chemical dechlorination 
0 Vacuum extraction 

K. DIRECT WASTE TREATMENT 
0 Incineration 

- Rotary Kiln 
- Fluidized bed 
- Multiple hearth 
- Liquid injection 
- Molten salt 
- High temperature fluid wall 
- Plasma arc pyrolysis 
- Cement kiln 
- Infrared 
- Pyrolysis/starved combustion 
- Wet air oxidation 
- Industrial boiler or furnace 

0 Gaseous waste treatment 
- Activated carbon 
- Flares 
- Afterburners 

(Continued) 
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TABLE 2 

(Continued) 

K. DIRECT WASTE TREATMENT (Continued) 
l Treatment of aqueous and liquid waste streams 

- Biological treatment 
l Activated sludge 
l Trickling filters 
l Aerated lagoons 
l Waste stabilization ponds 
l Rotating biological disks 
l Fluidized bed bioreactors 

- Chemical Treatment 
l Neutralization 
l Precipitation 
l Oxidation 
l Hydrolysis 
. Reduction 
l Chemical dechlorination 
l Ultraviolet/ozonation 

- Physical Treatment 
l Flow equalization 
l Flocculation 
l Sedimentation 
l Activated carbon 
l Kleensorb 
l Ion exchange 
l Reverse osmosis 
l Liquid-liquid extraction 
l Oil-water separator 
l Steam distillation 
l Air stripping 
l Steam stripping 
l Filtration 
l Dissolved air flotation 

- Discharge to a publicly owned treatment works 
l Solids handling and treatment 

- Dewatering 
l Screens, hydraulic classifiers, scalpers 
l Centrifuges 
l Gravity thickening 
l Flocculation, sedimentation 
l Belt filter presses 
. Filter presses 
l Drying or dewatering beds 
l Vacuum-assisted drying beds 

- Treatment 
l Neutralization 
l Solvent 
l Oxidation 
l Reduction 
l Composting 

(Continued) 
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TABLE 2 

(Continued) 

K. DIRECT WASTE TREATMENT (Continued) 
l Solidification, stabilization, or fixation 

- Cement-based 
- Lime-based 
- Organic polymer 
- Self-cementing techniques 
- Surface encapsulation 
- Glassification 
- Solidification (i.e., to fly ash, polymers. sawdust) 

L. LAND DISPOSAL/STORAGE 
l Landfills 
0 Surface impoundments 
l Land application 
l Waste piles 
l Deep well injection 
l Temporary storage 
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approaches, or lower costs than demonstrated technologies. The technologies 

which pass the screening process are then described in more detail, prior to 

the initial formulation of remedial action alternatives. 
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1.0 INTRODUCTION 

This report of the current situation at the Naval Education and Training 

Center (NETC) in Newport, Rhode Island, is submitted in partial fulfillment of 

Task Rl of the Remedial Investigation and Feasibility Study (RI/FS). The 

RI/FS is being conducted under contract N62472-86-C-1282 for the 

NORTHNAVFACFJJCCOM. TRC Environmental Consultants, Inc. (TRC) was authorized 

to begin work on Tasks Rl and R2 (Plan of Action) on August 25, 1988. 

Two earlier phases of the Installation Restoration (IR) Program were 

performed by others. An Initial Assessment Study (IAS) was conducted by 

Envirodyne Engineers, Inc., St. Louis, Missouri, on sixteen potential 

hazardous waste sites at the NETC. This was followed by a Confirmation Study 

(CS) conducted by Loureiro Engineering Associates, Avon, Connecticut, on six 

sites judged to require further study. A summary of all hazardous waste sites 

investigated at the NETC is presented in Table 1. The studies conducted at 

each site and the current plan of action for each site are also presented in 

Table 1. This RI/FS is the third phase of the four-part IR Program (Remedial 

Action (RA) Plan is the fourth phase). This RI/FS addresses the following 

five sites: 

Site 01 - McAllister Point Landfill 
Site 02 - Melville North Landfill 
Site 09 - Old Fire Fighting Training Area 
Site 12 - Tank Farm Four 
Site 13 - Tank Farm Five 

The numbers for these five sites were assigned during the IAS and have 

been retained for this investigation for consistency and to avoid confusion. 

Only three of the above sites, McAllister Point Landfill, Melville North 

Landfill, and Tank Farm 4, were investigated in both the IAS and CS. Tank 

Farm 5 was studied in the IAS, and tank numbers 53 and 56 at the site were 

extensively studied as part of a tank closure plan. The Fire Fighting 

Training Area site has not been sampled or extensively studied previously. 

In April 1973, the Shore Establishment Realignment Program (SER) resulted 

in drastic reductions in Navy personnel at the Newport base and initiated the 

process of excessing (selling) large portions of the base's real estate. The 

only site being addressed in this RI/FS that is not in the process of being 
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TABLE1 

SUMMARY OF NETC HAZARDOUS WASTE SITES 

No. Site Characteristics/Studies/Plan of Action 

1 McAllister Point Landfill 

2 Melville North Landfill 

I N 
I 

3 Structure #214 - Melville North 

4 Coddington Cove Rubble Fill 

5 Melville North Area 

6 STP Sludge Drying Bed 

1955 - 1970s - The landfill received all waste generated at the Newport 
Naval Complex. This site contains wastes from operation (machine shops, 
electroplating, etc.), Navy housing, and ships homeported in Newport. 
Materials disposed of at this site would be mostly domestic-type refuse 
but also include spent acids, paints, solvents, waste oils (lube, diesel, 
and fuel), and PCB-contaminated oil. An IAS and CS were conducted of the 
site. Site will be investigated under the current RI/FS. 

WWII - 1955 - The landfill received mostly domestic-type refuse and also 
spent acids, waste paints, solvents, waste oils, and PCBs. Several areas 
are covered with oil and oily sludge on the site. The site has been 
excessed and is owned by Melville Marine Industries. An IAS and CS were 
conducted of the site. Site will be investigated under the current RI/FS. 

1980 - 1982 - Substation #214. The site has been excessed. NETC cleaned 
the site under a removal action. 

1978 - 1982 - Rubble dump which contains inert items including scrap 
lumber, tires, wire, cable, and empty paint cans. An IAS conducted of 
the site recommended no further action. 

1978 - 1982 - Twenty barrels of waste oil stored on an asphalted area. 
Oil was spilled in the area. The site has been excessed. An IAS was 
conducted of the site. NETC cleaned the site under a removal action. 

1982 - 1983 - Site is located in Melville North at the old sewage 
treatment plant. Oily waste has been disposed of at this site. Site has 
been excessed. An IAS was conducted of the site. NETC cleaned the site 
under a removal action. 



TABLE1 

SUMMARY OF NETC HAZARDOUS WASTE SITES 

(Continued) 

No. Site Characteristics/Studies/Plan of Action 

7 Tank Farm #l 

8 NUSC Disposal Area 

9 I 
Old Fire Fighting Training Area 

w I 

10 Tank Farm #2 

11 Tank Farm #3 

WWII - 1970 - Located in Melville North. Contains six 60,000-barrel 
underground storage tanks (USTs) for diesel oil, fuel oil, jet fuel, 100 
octane gasoline, and aviation fuel. Tank bottom sludge generated from 
cleaning the tanks was placed in on-site pits. Approximately 6,000 
gallons of sludge was disposed of at the site. An IAS and CS were 
conducted of the site. The performance of an RI/FS is dependent upon the 
results of the RI/FS conducted at two other tank farms (Sites 12 and 13). 

Early 1970s - Located in Coddington Cove. Contains rubble, inert 
materials including scrap lumber, tires, wire, cable, and empty paint 
cans. An IAS conducted on the site recommended no further action. 

WWII - 1972 - Located on Coaster's Harbor Island. Waste oils were used 
at the site to train personnel in fire fighting operations. Site has 
been excavated to remove contaminated soils. An IAS conducted of the 
site recommended no further action. Oil discovered at the site during a 
recent geotechnical investigation for the expansion of an operating 
facility on the site indicated the need for further investigation of the 
site. The site will be investigated under the current RI/FS. 

WWII - 1970 - Located in Melville. Contains eleven 60,000-barrel USTs 
for fuel. Approximately lOO,OOO-175,000 gallons of sludge were disposed 
in on-site pits. An IAS was conducted of the site. The performance of 
an RI/FS is dependent upon the results of the RI/FS conducted at two 
other tank farms (Sites 12 and 13). 

WWII - 1970 - Located in Melville. Contains seven 60,000-barrel USTs for 
fuel. Tank sludge bottoms were disposed in burning chambers. The 
burning chambers had steel sides and sand bottoms. An IAS was conducted 
on the a;ta U.LLG. The ?-drFnrmzln~n of ape .__, __ Jfk.L”““U”“” QT/TX is dcmcmilcmt t~pn the yp~11J.t~ --r-------- 

of the RI/FS conducted at two other tank farms (Sites 12 and 13). 



TABLE1 

SUMMARY OF NETC HAZARDOUS WASTE SITES 

(Continued) 

No. Site Characteristics/Studies/Plan of Action 

12 Tank Farm #4 

13 Tank Farm #5 

14 

P 

Could Island Disposal Area 

15 Could Island Bunker #ll 

16 

17 

Could Island Incinerator 

Could Island Electroplating Shop 

i3 Structure #2i4 - Eieiviiie i%rt?i 

WWII - 1970 - Located in Melville. Contains twelve 60,000-barrel USTs 
for fuel. Approximately lOO,OOO-190,000 gallons of tank sludge bottoms 
were disposed of on-site. An IAS and CS were conducted of the site. 
Site will be investigated under the current RIIFS. 

WWII - 1970 - Located in Midway. Contains eleven 60,000-barrel USTs for 
fuel. Tank bottom sludge was burned on-site. Approximately 
lOO,OOO-175,000 gallons of oily sludge were disposed of on-site. A tank 
closure investigation was conducted for two USTs at the site. An IAS was 
conducted of the site. Site will be investigated under the current RI/FS. 

WWII - All wastes generated on the island consisting of domestic trash, 
metal scrap, wood, pipes, rusted drums, two diesel oil tanks, and 
concrete. Wastes from electroplating and degreasing operations may also 
have been disposed of at the site. An IAS and CS were conducted of the 
site. Site will be investigated by the Army Corps of Engineers. 

WWII - Site had drums containing possible hazardous waste from 
electroplating operations. An IAS was conducted on the site. NETC 
cleaned the site under a removal action. 

WWII - Six-ton capacity incinerator. No action required at site. 

WWII - Wastes generated from electroplating and degreasing operations. 
Wastes included muratic acid, chromic acid, copper cyanide, sodium 
cyanide, sodium hydroxide, nickel sulfate, Anodex cleaner and degreasing 
solvents. Site has been excessed. An IAS and CS were conducted of the 
site. NETC cleaned the site under a removal action. 

_I mm_ lrbu - i982 - Area adjaCz%it to structure fi2i4. Dmnis of waste Oil arid 
oily spillage. Site has been excessed. NETC cleaned the site under a 
removal action. 



excessed is the Old Fire Fighting Training Area. The final sale of the 

remaining four excessed areas by the General Services Administration (GSA) is 

pending the results of the IR Program studies. The summary of the status of 

NETC hazardous waste sites is presented in Table 2. 

This report is organized into two main sections, Site Background, and 

History of Response Actions. The first four subsections of the Site 

Background section address the regional physiography, geology, and hydrology 

of the NSTC, as well as its general history. The last five subsections, of the 

Site Background section deal with the specific history, geology, and hydrology 

of each site. The second section, History of Response Actions, presents a 

chronology of environmental regulatory actions which have impacted the NETC 

and the Navy's response to those actions. The second subsection 'of this 

section summarizes the results and conclusions of the IAS and CS concerning 

the environmental impacts of each site. Previous investigators' results are 

evaluated for reliability and completeness. 
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TABLE 2 

No. 

STATUS SUMMARY OF NETC HAZARDOUS WASTE SITES 

Present 
Site Owner Action 

4 

5 

6 

7 

8 

9 

10 

11 _, .", 

12 

13 

14 

15 

16 

17 

18 

McAllister Point Landfill 

Melville North Landfill 

Transformer Vault 
Structure #214 - Melville North 

Coddington Cove Rubble Fill 

Melville North Area 

STP Sludge Drying Bed 

Tank Farm #l 

NUSC Disposal Area 

Old Fire Fighting Training Area 

Tank Farm #2 

Tank Farm #3 

Tank Farm #4 

Tank Farm #5 

Gould Island Disposal Area 

Gould Island Bunker #ll 

Gould Island Incinerator 

Gould Island Electroplating Shop 

Structure #214 - Melville North 

Navy 

Private 

Private 

Navy 

Private 

Private 

Navy 

Navy 

Navy 

Navy 

Navy 

Navyt4) 

Navy14) 

Navy15) 

Navyt5) 

Navyt5) 

Navyt5) 

Private 

IAS/CS, RI/FS 

IASKS, RI/FS 

Navy Clean-Up 

IAS, No Action 

IAS, Navy Clean-Up 

IAS, Navy Clean-Up 

IAWCS, RI/FS(l) 

IAS, No Action 

IAS, RI/FS12) 

IAS, RI/FS(l) 

IAS, RI/FS(l) 

IAWCS, RI/FS 

IAS, RI/FS 

IASKS, RI/FS(3) 

IAS, Navy Clean-Up 

No Action 

IASKS, Navy Clean-Up 

IAS, Navy Clea:n-Up 

(l) Information obtained during the RI/FS of Tank Farm #4 and Tank Farm #5 
will be used to develop remedial action for Tank Farm #s 1, 2, and .3. 

t2) During a geotechnical investigation at the site, evidence (Of oil- 
contaminated soil was found. Therefore, the site will be studied under 
the RI/FS. 

t3) Site #14 will be investigated by the Army Corps of Engineers (ACE). 

t4) Sites are proposed to be excessed. 

15) The southernmost property on Gould Island which includes Sites l4-17 has 
been excessed by the Navy but this section of the island has not been 
accepted by the State of Rhode Island. 
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2.0 SITE BACKGROUND 

This section presents a review of the history, geology, and hydrology of 

the NETC and the individual sites being addressed in this investigation. 

Extensive information in these areas has already been gathered in the IAS 

(Envirodyne Engineers, 1983) and CS (Loureiro Engineering Associates, 1985). 

Therefore, blocks of text will be incorporated from these reports and 

referenced with a "IAS" or "CS" and the appropriate reference page numblers. 

2.1 History of the NETC 

The NETC is located north of Newport, Rhode Island, (Figure 19 on the west 

shore of Aquidneck Island facing the east passage of Narragansett Bay 

(Figure 2). The history of the base is as follows: 

The Newport area was first used by the Navy during the Civil War when 
the Naval Academy was moved from Annapolis, Maryland to Newport in 
order to protect it from Confederate troops. The Naval Academy 
operated at Newport for about four years before returning to 
Annapolis. 

In 1869, the experimental Torpedo Station at Goat Island was 
established. This was the Navy's first permanent activity at 
Newport. The station was responsible for developing torpedoes and 
conducting experimental work on other forms of naval ordinance. 

In 1881, Coasters Harbor Island was acquired by the Navy from the 
City of Newport and used for training purposes. In 1884, the Naval 

‘War College was established on the island. A causeway and bridge 
linking the island to the mainland was constructed in 1892. In 18134, 
the USS Constellation was permanently anchored as a training ship for , 
the Naval War College. 

The Melville area was established as a coaling station for the 
steam-powered ships in 1900. The Navy purchased 160 acres of land 
and constructed the Narragansett Bay Coal Depot. With the advent of 
ships burning liquid fuel, it became necessary to add oil tanks. 
Consequently, in 1910, four fuel oil tanks were added in the Melville 
area. These tanks are still used today. 

In 1913, the Navy established the 'Naval Hospital on the mainland of 
Aquidneck Island, directly adjacent to Coasters Harbor Island. At 
this time, the main hospital building was constructed. 

The outbreak of World War I caused a significant increase in military 
activity at Newport. Some 1,700 men were sent to Newport and housed 
in tents on Coddington Point and Coasters Harbor Island. A bridge 
was built at this time connecting Coddington Point with Coasters 
Harbor Island. In 1918, Coddington Point was purchased by the Navy. 
Much of the base organization was then transferred' to Coddington 
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Point. During the war, numerous destroyers and cruisers were fueled 
by the Melville coal depot and fuel tanks. By this time, a pipeline 
had been extended to the north fueling pier and two additional oil 
tanks constructed. 

Following World War I, fuel oil gradually replaced the use of coal by 
the Navy fleet. In 1921, the Coal Depot was changed to the Navy Fuel 
Depot. In 1931, the coal barges and coaling equipment were sold to 
the highest bidder. 

In 1923, some two hundred buildings, which were part of the emergency 
war camps established on Coddington Point, were stripped and sold for 
scrap. The station was put on caretaker status in 1933. The base 
remained relatively inactive until the onset of World War II. 

Reactivation of the base occurred in the late 1930s as a result of ' 
military build-up in Europe. Just prior to the reactivation, a 1938 
hurricane and tidal wave had destroyed or severely damaged over 100 
buildings and much of the sea walls. In 1940, Coddington Cove was 
acquired for use as a supply station, and hundreds of Quonset huts 
were constructed throughout the base. Additional barracks were 
constructed on Coasters Harbor Island, increasing the base housing 
capacity to over 3,500 men. Power plant facilities were also 
constructed at this time. Coddington Point was reactivated to house 
thousands of recruits. The Anchorage housing complex in the 
Coddington Cove area was constructed in 1942. In the Melville area, 
additional fuel facilities were constructed along with a Motor 
Torpedo Squadron Boat Training Center and nets for harbor defense 
were constructed. Tank Farms 1 through 5 were constructed during 
this time period. The Fire Fighting School, Fire Control Training 
Building, and the Steam Engineering Building were constructed in 1944. 

"The Torpedo Station at Coat Island was very active during World War 
II and had expanded its operation to Could Island. The Torpedo 
Station employed more than 13,000 people and manufactured 80 percent 
of all torpedoes used by our country during the war. The station was 
the largest single industry ever operated in Rhode Island. 

Following World War II, naval activities at Newport converted to a 
peace time status. This resulted in a reduction of naval activity. 
Some 300 Quonset huts and buildings were removed, and the entire 
naval complex was consolidated into a single naval command designa.ted 
the U.S. Naval Base in 1946. 

The Naval Base adjusted to its peace time status by increasing its 
activities in the fields of research and development, specialized 
training, and preparedness for modern warfare. There was a brief 
period during the Korean War when some 25,000 sailors trained at 
Newport. 

In 1951, the Torpedo Station was permanently disestablished after 83 
years of service. Future manufacture of torpedoes was to be awarded 
to private industry. In place of the Torpedo Station, a new research 
and development facility, the Naval Underwater Ordinance Station, was 
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established and given the responsibility of overseeing the private 
contractors. The Officer Candidate School was also established in 
1951. 

In 1952, the Training Station and other naval schools were 
disestablished, and the U.S. Naval Station and the U.S. Naval Schools 
Command were established. 

In 1955, Pier 1 was constructed, with Pier 2 being added in 1957. 
Newport became the headquarters of the Commander Cruiser-Destroyer 
Force Atlantic in 1962. Some 55 naval warships and auxiliary craft 
were homeported at Newport. New housing and bachelor quarters were 
added in the late 50's and early 60's. 

Major expansion of the Naval War College occurred during the l'ate 
50's and early 70's, transforming the college into a major 
university. In July of 1971, the Naval Schools Command 'was 
restructured and named the Naval Officer Training Center (NOTC). 

In April of 1973, the Shore Establishment Realignment Program (SER) 
was announced and resulted in the largest reorganization of Naval 
forces in the Newport area. The fleet stationed in Newport 'was 
relocated to other naval stations on the east coast. SER resulted in 
the disestablishment of the Naval Communication Station and the Fleet 
Training Center and related activities. The Public Works Center, 
Naval Supply Center, Naval Station and Naval Base were absorbed by 
NOTC. In April of 1974, NOTC was changed to the Naval Education and 
Training Center (NETC). 

The drastic changes which resulted from SER caused a reduction of 
Navy personnel, both military and civilian, in excess of 14,000. 
Coupled with the reductions at the Naval Construction Battalion 
Center at Davisville, and the closure of the Naval Air Station at 

'Quonset Point, SER had severe economic impacts in the Narragansett 
Bay area. 

The reorganization brought about by SER resulted in the N,avy 
excessing some 1,629 acres of its 2,420 acres. Some of the land has 
been leased to the State of Rhode Island pending final sale of the 
land by the General Services Administration. Table 3 shows an area 
by area breakdown on land holdings prior to SER and following. The 
Navy also leases 44 acres of land in Coddington Cove to the State of 
Rhode Island and Economic Development Corporation. The state has 
subleased this property to a private enterprise engaging in 
shipbuilding and repair. Also, a fish food processing operation 
utilizes the cold storage warehouse in Building 42 near Pier 1. 

The above information on the history of the installation was obtained 
from the most recent Master Plan (NORTHDIV, 19801, the 1981 Annual 
Report of the Navy in the Rhode Island Area (NETC Public Affairs 
Office, 1981), and the Command Histories at the Naval History Office 
in Washington, DC. 

(IAS, pp. 5-6 to 5-149 
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TABLE 3 

-.-a.. LAND HOLDINGS - NEWPORT NAVAL COMPLEX 

(Adapted from IAS Report (Envirodyne, 1983)) 

Area Pre-SER 
Acreage 
Excessed Retained 

Coasters Harbor Island 112 0 112 

Medical Center 42 0 42 

Cloyne Court Housing 26 0 26 

Coddington Point 160 0 160 

Coddington Cove 226 74 152 

Nusc 198 0 198 

Melville South ) 
Midway 1 
Defense Highway) 

441 319 122 

Melville North 462 246 216 

Prudence Island 600 600 0 

Gould Island 52 43 9 

Fort Adams 102 77 25 

Sachuest Point 107 105 2 

Fort Wetherill 7 7 0 

Beavertail Point 158 158 0 -- 

2.693 1,629 U&4 -h 
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2.2 Regional Physiography 

..ai-. This section is divided into three subsections: climate, terrestrial 

features, and marine features. Regional geology and hydrology will be 

addressed in separate sections following this discussion. 

2..2.1 Climate 

The climate at NETC is greatly influenced by its proximity to 
Narragansett Bay and Atlantic Ocean, which tend to modify the area's 
temperatures. Winter temperatures are somewhat higher and summer 
temperatures lower than more inland areas. Winters are moderataely 
cold in the area, and summers are generally mild with many summer 
days cooled by sea breezes. . . . 

The average annual precipitation for the area is 42.75 inches, :but 
this has varied from as little as 25.44 inches to as much as 65.06 
inches. Measurable precipitation (.Ol inch or greater) occurs on 
about one day out of every three and is evenly distributed throughsout 
the year. Thunderstorms are responsible for much of the rainf,all 
from May through August. These thunderstorms often produce he.avy 
amounts of rainfall, but their duration is relatively short. Summer 
thunderstorms are frequently accompanied by high winds which :may 
result in property damage, especially to small boats. The average 
snowfall during winter is close to 40 inches, ranging from a low of 
11.3 inches to a high of 75.6 inches. February is usually the month 
of greatest snowfall, but January and march are close seconds. It is 
unusual for the ground to remain snow covered for any long period of 
time. . . . 

Severe weather from tropical cyclones (winds 39 to 73 miles per hour) 
and hurricanes (winds greater than 73 miles per hour) is a serious 

"threat in the area of NETC. The probability that a tropical cyclone 
will invade the area is one in five in any year, while the 
probability of hurricane force winds invading the area is less than 
one in fifteen in any year (Outleasing EIS, 1977). The most damage 
from these severe storms results when they strike at high tide. 

(IAS, pp. 5-14 to 5-15) 

2.2.2 Terrestrial Features 

The topography of the NETC area was shaped by the bedrock geology, 

glaciation, and recent erosion. The bedrock geology controlled the locations 

of the ancient river valleys which glaciers subsequently gouged out of the 

bedrock. The hills are the result of bedrock highs. A mantle of till, on 

average 20 feet thick, was spread over the bedrock during the Wisconsin 

glaciation. As the glaciers melted, ocean levels rose and flooded the river 

valleys forming the passages of Narragansett Bay. 
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Elevations at NETC range from near mean sea level to 175 feet in the 
Melville North area. Many areas of NETC have low elevations which 
are susceptible to flooding during hurricane storm surges. The 100 
and 500 year tidal flood elevations for the NETC area are 12.6 feet 
and 15.6 feet above mean low water, respectively. Areas below these 
elevations are subject to flooding. 

Ninety percent of the land within the boundaries of NBTC has slopes 
of from 0 to 9 percent (Master Plan, 1980). The remaining land has 
slopes in the categories of 10 to 25 percent and greater than 25 
percent. Maps showing slopes on all NETC areas are included in the 
most recent Master Plan for NETC. 

(IAS, pg. 5-15) 

The soils in the area of NETC formed in glacial deposits of till and 
outwash. . . . There are also a few areas with tidal marsh soils 
along the shores of Narragansett Bay. These tidal marsh areas 
receive deposits of silt and clay during tidal inundation and from 
upland areas. These sediments are deposited along with the plant 
remains of the salt tolerant plants growing in the marshes. 

(IAS, pg. S-21) 

_.‘?'. -^ 

There are five basic types of soils at the NETC: mucks, beaches, loams, 

sands, and urban complexes. The mucks are found in tidal flats and inland 

depressions which hold ponded water. Loams (mixture of sand, silt, c!lay, and 

organic matter) and sands are found in upland areas on-site and generally 

drain rapidly. Urban complexes are mixtures of natural soils, imported soils, 

and urban materials. 

The flora and fauna of the N'ETC is strongly influenced by human activity. 

The southern portion of the base is heavily industrial with machine 
shops and other support facility operations. The north portion of 
the base is divided in land usage between residential, vacant (held 
for expansion), tank farms, and storage-fueling facilities 
(industrial). There are no land areas on NBTC which have not been 
disturbed at some time during base operations. . . . 

Southern Rhode Island has relatively few forests of mature climax 
successional stage. Fires, logging, and the agricultural conversion 
of forest land prior to the Civil War have greatly reduced the extent 
of climax forest acreage. The predominant forest vegetation in 
southern Rhode Island is that of abandoned fields in early 
successional stages, and forests of immature hardwoods. Pure stands 
of mature softwoods are the least abundant. . . . 

__d *.. 
The upland vegetation within the NETC is restricted primarily to 
perennial weeds and grasses. The majority of trees is located near 
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residences, drainageways and around the tank farms. The upland 
vegetation of NETC reflects complete management (mowing) or recent 
disturbance of the area. 

The habitats available for lowland vegetation on the NETC are located 
on the waterfront along Narragansett Bay and surrounding the small 
impoundments and their drainages further inland. Those areas located 
on the waterfront are comprised of borrow pits along the railroad 
tracks and abandoned disposal areas where excavation has created 
depressions. 

The largest of these depressions is the Melville North landfill. 
This area was excavated during landfill operations and depressions 
were created. These depressions support a limited diversity of 
wetland flora including reeds and various shrub and grass species. 
Borrow pits can be found along the railroad tracks which parallel the 
shoreline extending from McAllister Point northward to the Melville 
North landfill. These are individually less than one acre in size 
and contain similar wetland species with a lack of diversity. 

All lowlands on NETC have been artificially created and are in a 
disturbed condition.. The potential for maintaining diversified 
floral species within the lowlands of NETC is poor. This area did 
not previously contain these habitats, and sills and drainage are not 
conducive to their successional development. 

The fauna of the region have been affected by similar disturbances 
(clearing, excavation, construction) which led to the impoverishment 
of the flora. Field studies have indicated impoverished fauna, 
particularly of herptile and mammal types. Widespread habitat 
destruction over a period of several hundred years has caused 
emigration or elimination of many species. As a result, the present 
regional fauna consist primarily of species of wide distribution and 

‘ecological tolerances, high adaptability, and nonrestrictive habitat 
requirements. 

No large animals such as deer, turkey, or cougar are known within the 
boundaries of NETC. However, red fox, raccoon, rabbit, and gray 
squirrel are present in the woodlands. 

Mammalian forms expected to be found on base include: the Eastern 
chipmunk, New England cottontail rabbit, white-footed mouse, short 
tailed shrew, gray squirrel, and red squirrel. Several of th,ese 
species inhabit the few remaining wooded areas on base slated to be 
excessed. 

Various herptiles occupy NETC habitats. Common ones include the red 
backed salamander, American toad, wood frog, eastern gartersnake, 
northern black racer and the wood turtle. 

Common herptiles of the wet areas include the American toad, spring 
peeper, bullfrog and northern watersnake (Natrix sipedon), along writh 
the snapping turtle. 
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Avian species which may be found within the NETC upland habitats 
include the bobolink, meadowlark, chimney swift, kingbird, eastern 
phoebe (Sayorius phoebe), barn shallow, red-tailed hawk and kestrel. 

In addition, game birds, such as the ring-necked pheasant, bobwhite 
quail and the mourning dove, are highly dependent .on the plant 
communities on the base. 

(IAS, pp. 5-37 to 5-39) 

2.2.3 Marine Features 

Narragansett Bay occupies three former river valleys which have been 
drowned by the advance of the Atlantic Ocean. Narragansett Bay is 20 
miles long and 11 miles wide. The bay has a surface area of 102 
square miles. Figure 3 shows Narragansett Bay and the surround!ing 
areas. The shape of the former river valleys has changed little 
since the last glaciation. The bay is divided into an eastern and 
western passage by Conanicut Island. The average depth of the bay is 
30 feet. In the western passage, the average depth is 25 feet, while 
in the eastern passage, the average depth is 50 feet. The eastern 
passage, which NETC fronts, allows deep water access up to the south 
end of Prudence Island. Channel depth exceeds 80 feet in the eastern 
passage from Could Island seaward, and depths in excess of 150 feet 
occur near the mouth of the bay. 

Freshwater flows into the bay at an average rate of 1,239 cubic feet 
per second from a drainage area of 1,850 square miles. This accounts 
for 90 percent of the annual flow of fresh water into the bay. The 
other 10 percent is provided by direct rainfall into the bay and 
sewage effluent. An average of some 43 inches per year of 
precipitation falls directly into the bay. The freshwater input into 

‘the bay is small compared to the large volume of saline water in the 
bay. The relatively small freshwater input into the bay results in 
the bay water being well mixed with only small salinity gradients 
through the bay. Salinities range from about 22 parts per thousand 
(ppt) in the Providence River to 32 ppt at the mouth of the bay. 

Tides are semi-diurnal in Narragansett Bay with a mean range of 3.6 
feet at the mouth of the bay and 4.6 feet at the head. Abut 13 
percent of the volume of water in the bay is exchanged each tidal 
cycle (Oviatt and Nixion, 1973). This is over 250 times the mean 
tidal river flow into the bay during a tidal cycle. The tidal 
movement is the single most important factor in water circulation in 
the bay. Tidal currents range in.velocity from 0.07 to 2.3 feet per 
second (Atlantic Scientific, 1982). The faster velocities occur in 
the east and west passages near the mouth of the bay, while slower 
velocities occur in the upper bay. 

Non-tidal current in the bay moves slowly at an average of 0.34 feet 
per second (Olsen, 1980). Although the non-tidal currents are slow, 
they are important in the exchange of water out of the bay and into 
Rhode Island Sound. The amount of time needed to transport a 
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particle of water from Providence to the mouth of the bay is some 45 
to 50 days (Olsen, 1980). However, this time can vary depending on 
the winds. Research seems to indicate that southeast winds blowing 
up the bay may prevent surface waters from flowing down the bay 
(Olsen, 1980). 

The sediments in the bay are contaminated with heavy metals, 
hydrocarbons, and sewage sludge (Master Plan, 1980). A survey 
conducted by EPA (EPA, 1975) has shown the presence of heavy metal 
concentrations in the sediments in interstitial waters north of the 
Naval Complex. The values found were 7,048 mg/l manganese, 2,351 
mg/l zinc, 559 mg/l iron, 55 mg/l lead, 46 mg/l nickel, 44 mg/l 
copper , and less than 1 mg/l cadmium. These contaminants are the 
result of industrial and municipal discharges into the bay. No 
sediment samples have been taken in the area of the Naval Complex. 

The water quality for Narragansett Bay as determined by the State of 
Rhode Island is shown in Figure 4. Most of the bay is Class SA, 
which means it suitable for direct shellfish harvesting, bathing and 
other water contact sports. Areas classified as SB are suitable for 
shellfish harvesting after depuration and for bathing and other 
recreational activities. Areas classified as SC are suitable for 
fish, shellfish, and wildlife habitat areas, but the shellfish cannot 
be harvested. The entire shoreline of NETC is closed to shellfishing. 

(IAS, pg 5-28, 5-31) 

The marine ecosystem of Narragansett Bay forms the shoreline of the 
base for approximately 9 miles. The bay is of great economic and 
aesthetic importance of the entire southern portion of Rhode Island. 
It is an estuary and the fishery resources of the bay are extremely 
important. The annual value of the combined commercial and sport 
fishing is estimated at several million dollars. 

In Narragansett Bay, the phytoplankton are by far the most important 
primary producers, synthesizing organic matter from carbon dioxide 
and inorganic nutrients with sunlight as the energy source. In 
shallower, less turbid estuaries, seaweeds and sea grasses may assume 
this role. . . . 

The phytoplankton and zooplankton are rich and varied in Narragansett 
Bay. The species composition is relatively uniform from station to 
station indicating a good movement of the water mass within the bay. 
The estimated productivity figure of 84 grams of carbon per square 
meter per year is also indicative of good environmental 
conditions. . . . 

Most species of finfish move in and out of Narragansett Bay following 
well established seasonal patterns. These migratory movements, 
although different for each species, provide for distinct summer and 
winter populations of finfish. The migrations are related primarily 
to temperature, and the major shifts between winter and summer 
populations take place when the water temperature is about 10°C 
(50OF). 
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Narragansett Bay is visited each year by a great many species of fish 
because it lies along the boundary between southern and north.ern 
populations. Thus, herring from Georges Bank may visit the bay at 
the end of their southward midwinter migrations, and species such as 
scup and occasional exotic tropical strays brought up by the Gulf 
Stream make their appearance during the summer. In all, over 100 
species may appear in any given year, about half of which are 
occasional visitors. 

In various studies during the 1970's a total of 99 species of fish 
have been taken from Narragansett Bay (Oviatt and Nixon, 19$73; 
Jeffries and Johnsons, 1974; Camp. Dresser and McKee, 1978; 
Department of the Navy, 1978). Ten species accounted for 91 perclent 
of the fish catch with the winter flounder, the sand dab, scup and 
butterfish the most commonly occurring fish taken. These four 
species are also of commercial importance. . . . 

A year-long, bay-wide survey (excluding Mount Hope Bay and the 
Sakonnet River) of bottom fish made in 1972 yielded an annual minimum 
estimate of 117 individuals, or 28.5 pounds per acre. Tlhis 
translates into a standing crop of 1.9 million pounds of bottom 
fish. (The margin of error gives a range of 0.8 to 2.9 million 
pounds.) This is comparable to other estimates made using similar 
sampling techniques in New England estuaries and offshore fishing 
grounds. This bay-wide survey showed that despite the constant 
movement of species in and out of the bay, the total biomass of 
bottom fish is remarkably steady. 

There are fewer species of pelagic fish than of bottom fish in the 
bay, but they make up for this by their numbers and their importance 
to fishermen. All the pelagic species are highly seasonal, with 
anchovies and sea herring appearing in the winter, and menhaden, 
bluefish, and striped bass in the summer. When schools of menhaden 

'are present, their biomass may be far greater than that of the bottom 
fish. Population estimates for the bay are for as much as 16 million 
pounds of menhaden and 2 'million pounds of bluefish and 
stripers. . . . 

The benthic community in Narragansett Bay plays a critical role in 
the functioning of the ecosystem. Benthic filter feeders consume 
significant amounts of phytoplankton, and the bay's high primary 
productivity may be attributable in good part to the recycling 
activity of the benthos. . . . 

The shellfish of Narragansett Bay include both bivalve molluscs 
(clams, oysters, scallops) and decapod crustaceans (crabs, shrimp, 
lobster). Lobster are caught both within and outside of Narragansett 
Bay. Lobsters are trapped in much of Narragansett Bay including the 
Coddington Cove area. Some lobster traps are located a short 
distance from Pier 2. 

Bivalves harvested in the region of Narragansett Bay include the 
northern quahog - known as the bay quahog in Rhode Island), soft 
shell clam, and Atlantic bay scallop. 
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The quahog is the most valuable shellfish resource within the bay 
system. The number of people harvesting this organism for individual 
or commercial use is increasing. Shellfishing areas open to the 
public do not include the NETC shoreline. 

Quahogs are the most abundant benthic animal of their size in 
Narragansett Bay (URI, 1980, Bulletin #40). In recent years, the 
total Rhode Island harvest ranged from 5 million pounds of meats in 
1955 to 2 million pounds in 1978, the great majority of which are 
taken from the bay. . . . 

Water pollution continues to take a heavy toll in the reduced numbers 
of quahogs available for harvesting. The primary criterion used in 
closing areas to shellfishing is the abundance of fecal coliforms in 
the water; these are an indicator of sewage and the pathogenic 
bacteria and viruses it may contain. A shellfish depuration plant is 
capable of killing harmful microorganisms that might be found within 
the shellfish, but none has been built in the bay ariea. 
Unfortunately, pathogenic microorganisms are only one aspect of the 
pollution in the upper bay. There are signs that Providence River 
quahogs are not healthy and may be dying off at least in some areas. 
Several researchers are concerned that they may be accumulating 
significant levels of petroleum or heavy metals, which are :not 
removed by the usual depuration methods. 

Aquaculture within the bay includes the eastern oyster and the blue 
mussel. Two species of clams are harvested offshore and landed at 
bay fishing ports. They are the Atlantic surf clam and the ocean 
quahog. Most of the northern areas of the bay are closed permanently 
or opened on a conditional basis. Most of the lower bay localities 
are opened. The shellfish area just south of the Newport Naval 
Facility is permanently closed because of municipal sewage discharge. 

"A small commercial fishery for squid occurs in the bay. A large 
squid trap is presently located in Coddington Cove (RI DEM, 1982) 
Sportsmen harvest squid with rod and reel throughout the spring and 
early summer months in the lower bay. 

The blue crab and the rock crab are taken throughout the bay by 
recreational fishermen. Both of these species inhabit the shallow 
bays, sounds, and pools during the warm months and migrate to deeper 
water in the fall. The commercial fishing for blue crabs ended in 
1938 with a severe population decline. The reason for the decline is 
not understood, but pollution from heavy metals and chlorinated 
hydrocarbons may have played an important role. [Note: The actual 
cause of the blue crab population decline is not documented.] At 
present, the population of blue crabs is increasing. The commercial 
use for rock crabs will be expanded with the development of new 
techniques for extracting the crab meat from the shells. 

The Blue Cold Sea Farm, Inc. has leased five acres north of NETC for 
rearing the blue mussel. They suspend string from floats to which 
the larval stages of the mussel attach. It takes about 18 months for 
these mussels to reach market size. Eastern oysters are being 
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cultured on suspended strings in coastal ponds on Prudence Island <and 
southwestern shores of the bay. Scallop seed is planted in the b(ay, 
and in 1978, the catch was valued at one million dollars (Rhode 
Island Statewide Planning Program, 1979). 

(IAS, pp. 5-40 to 5-47) 

2.3 Reqional Geoloqy 

NETC is located at the southeastern end of the Narragansett Basin. 
This basin is a complex synclinal mass of Pennsylvanian aged 
sedimentary rocks and is the most prominent geologic feature in 
eastern Rhode Island and adjacent Massachusetts. Narragansett Basin 
is an ancient north to south trending structural basin originating 
near Hanover, Massachusetts. The basin has a length of approximately 
55 miles and varies from 15 to 25 miles wide. The western margin of 
the basin is in the western portion of Providence, Rhode Island, 'and 
the eastern margin runs through Fall River, Massachusetts. Exposures 
of older rocks on Conanicut Island and in the vicinity of Newport 
suggest that the southern extent of the basin is near the mouth of 
Narragansett Bay. 

The rocks of the Narragansett Basin are non-marine sedimentary rocks 
of Pennsylvanian age. The rocks are chiefly conglomerates, 
sandstones, shales, and anthracite. Total thickness of the strata in 
the Narragansett Basin has been estimated at 12,000 feet. Baoth 
vertical and lateral irregularities in the lithologic character of 
the rock are present within the basin. Many folds and some faults 
occur throughout the basin, but the character and amount of the 
folding and faulting are not clearly known. The sedimentary rocks of 
the basin are believed to have been deposited in a lowland area which 

-was surrounded by an upland area of considerable relief. 'The 
presence of coal beds within the basin also indicates that there were 
fairly extensive swampy areas. Figure 5 shows a general geologic :map 
of Rhode Island. 

The bedrock of the Narragansett Basin has been divided into the 
following five units: the Rhode Island Formation, Dighton 
Conglomerate, Wansulta Formation, Pondville Conglomerate, and Felsite 
at Diamond Hill. AT NJZTC and most of the surrounding area, the 
bedrock is entirely of the Rhode Island Formation, and thus, only 
this unit will be examined in detail. Figure 6 represents a detailed 
look at the geology at NETC and the surrounding areas. 

The Rhode Island Formation is the'most extensive and thickest of the 
Pennsylvania formations in Rhode Island. The vast majority of the 
Narragansett Basin is underlain by this formation. Included within 
the Rhode Island Formation are fine to coarse conglomerate, 
sandstone, lithic graywacke, graywacke, arkose, shale and a small 
amount of meta-anthracite and anthracite. Most of the rock is gray, 
dark gray, and greenish, but the shale and anthracite are often 
black. Crossbedding and irregular, discontinuous bedding is 
characteristic of the formation. Rocks of the Rhode Island 
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Formation, which are in the northern portions of the basin, <are 
strong and indurated but are not metamorphosed. However, those rocks 
in the southern portion of the basin, such as the NETC, 'are 
metamorphosed, and these rocks contain quartz-mica schist, 
feldspathic quartzite, garnet-stacrolite schist, and some 
quartz-mica-sillimanite schist. The beds of meta-anthracite #and 
anthracite are mostly thin, but many areas within basin have been 
mined. Vein quartz, fibrous quartz, and pyrite are commonly 
associated with these coal layers, and the ash content is high. 

Within the Rhode Island Formation, there are a few areas of thick 
conglomerates. These conglomerate layers are gray to greenish in 
color and are mostly very coarse. These conglomerates consist of 
pebbles, cobbles, and boulders (up to several feet long), interbedded 
with sandstone and graywacke. The stones are predominantly quartzite 
and have been elongated as a result of tectonic forces in the 
southern portion of the basin. These thick conglomerate layers 'are 
more resistant to erosion than are the surrounding rocks and thus, 
are topographically higher. Coasters Harbor Island is mostly covered 
with this conglomerate material. 

Throughout the Narragansett Basin, the Pennsylvanian rocks are 
underlain by pre-Pennsylvanian igneous and metamorphic rocks such as 
Bulgarmarch granite, Metacom granite gneiss, porphyritic granite and 
slate and quartzite. For the most part, these basement rocks are 
deeply buried beneath the Pennsylvanian rocks. However, these older 
rocks occur north of NETC in the Bristol area and south of NETC in 
the Fort Adams and Newport Neck areas and on the southern tip of 
Conanicut Island. Rose Island and Coat Island also have older 
metamorphic rocks of slate and quartzite. 

Overlying the Pennsylvanian rocks of the Narragansett Basin are 
surficial deposits of Pleistocene sediments. These Pleistocene 

-sediments owe their origin to the Wisconsin glaciation which covered 
the area with ice several thousand feet thick. As the glaciers 
receded some 10,000 to 12,000 years ago, they deposited 
unconsolidated glacial materials of variable thicknesses throughout 
the Narragansett Basin area. The unconsolidated glacial material 
ranges from 1 to 150 feet thick, being thicker in the valleys and 
thinner in the uplands. The glacial material consists of till, sand, 
gravel, and silt. These glacial deposits were derived from shale, 
sandstone, conglomerate, and in a few places, coal. The glacial 
materials serve as the parent materials for the soils in the area. 
Areas where sand and gravel were deposited serve as important 
regional mineral sources. . . . 

(IAS, pp. 5-18, 5-21) 

Over most of the bay floors, thick glacial deposits are buried 
beneath up to 50 feet of sediments. These sediments are 
predominantly sand, gravel, silt, and clay. The sediments near the 
mouth of the bay are more sandy than those in the upper bay which 
have more silt and clays. This is a reflection of the current 
velocities in the bay. . . . 

(IAS, pg. 5-31) 
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Much of the geologic information contained in this section 'was 
obtained from Geological Survey Bulletin 1295 (Quinn, 1971). . . . 

(IAS, pg. 5-21) 

2.4 Regional Hydrology 

The regional hydrology for the NETC will be discussed in two flollowing 

subsections covering surface water and ground water. 

2.4.1 Surface Water Hydrology 

NETC is located within the Narragansett Bay Drainage Basin. T:his 
drainage basin covers an area of 1,850 square miles, 1,030 square 
miles of which are in Massachusetts and 820 square miles of which (are 
in Rhode Island. All surface water drainage from the basin is into 
Narragansett Bay. Three major rivers, the Taunton, Blackstone, and 
Pawtucket, as well as the Providence River and a number of smaller 
rivers and streams, drain into Narragansett Bay. Discharge from 
Narragansett Bay is into the Atlantic Ocean between Point Judith and 
Sakonnet Point in Rhode Island. 

Throughout NETC, the surface drainage is westward toward Narragansett 
Bay with the exception of one area in Tank Farm #2 which drains 
eastward into Melville Reservoir. Surface drainage at NETC is 
provided by the Melville Ponds, Normans Brook, Lawton Brook and 
Reservoir, Gomes Brook, a stream and pond in the northeastern portion 
of NUSC, and a stream discharging into Coasters Harbor. The surface 
drainage for NETC is shown in Figure 7. All these streams discharge 
into Narragansett Bay. . . . 

Except for the stream and pond at NUSC and the stream which empties 
into Coasters Harbor, all of the other streams and ponds are on land 
which is being excessed by the Navy. The Melville Ponds have been 
disposed of by GSA and are now part of the Melville Public Fishing 
Area. 

While these streams and ponds receive drainage from many of the areas 
within NETC, a substantial portion of the NETC area drains directly 
into Narragansett Bay or infiltrates into the soil before reaching a 
stream or body of water. Direct runoff into Narragansett Bay would 
especially occur following thunderstorms. . . . 

(IAS, pp. 5-26, 5-28) 

The potential for pollutant migration by surface drainage at NETC is 
greatly increased by its proximity to Narragansett Bay. Many of the 
waste disposal areas, such as the McAllister Point landfill, Melville 
North disposal site and Gould Island disposal site, are located right 
along the shoreline of Narragansett Bay. Surface drainage from these 
areas is directly into the bay. The NETC area is frequently 
subjected to thunderstorms during which intense periods of rainfall 
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are common. Surface drainage into the bay would be greatest 
following these thunderstorms. 

Pollutants from these portions of NETC drain into the Melville Ponds, 
Normans Brook, Lawton, Brook, Gomes Brook, and the NUSC stream and 
would also migrate off-site. All of the st::eams discharge directly 
into Narragansett Bay. 

(IAS, pg. 5-34) 

2.4.2 Ground Water Hydroloqy 

Many areas on Aquidneck Island, on which NBTC is located, obtain 
their water supply from wells. Areas relying on ground water are 
mostly north of the Middletown area, but there are wells throughout 
the entire island. Most ground water is used for domestic needs, 
although some is used by small industries and businesses. 

Ground water on Aquidneck Island is obtained from the unconsolidated 
glacial deposits of till and outwash and from the underlying 
Pennsylvanian 'bedrock. Throughout the area, depth to ground water 
ranges from less than one foot to about 30 feet, depending upon the 
topographic location, time of year, and character of subsurface 
deposits. The average depth to the ground water is around 14 feet on 
Aquidneck Island and moves from areas of high elevations to 
Narragansett Bay or the Sakonnet River. 

Seasonal water level fluctuations are common in the area. Th.ese 
fluctuations range from less than 5 feet to as much as 20 feet on the 
hills. In the valleys and lowland areas, the fluctuations are 
generally less than 5 feet. During the late spring and summer, the 
water table usually declines as a result of evaporation and the 
uptake of water by plants, and rises during autumn and following 
winter thaws. 

The unconsolidated glacial deposits range in thickness from less than 
one foot near the rock exposures to about 50 feet through.out 
Aquidneck Island. Most of the glacial deposits are till, but 
isolated outwash areas occur. In the NBTC area, the glacial deposits 
are till with a thickness of less than 20 feet. Wells completed in 
the till are usually dug and range in depth from less than 10 feet to 
as much as 75 feet. The average depth for these wells is about 20 
feet. These dug wells are usually 2 to 3 feet in diameter and are 
usually dug down to the top of the bedrock. 

The yield of till wells varies considerably depending upon the type 
and thickness of the water-bearing deposits penetrated. Yields range 
from less than one to as much as 120 gallons per minute. Under 
normal weather conditions, till wells yield a few hundred gallons of 
water per day and are adequate for domestic supplies. The large 
diameter of dug wells also provides substantial water storage area 
between periods of use. Each foot of water in a 3-foot diameter well 
represents storage of 53 gallons. However, these wells are subject 
to going dry during seasonal or unusual droughts. 
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Bedrock wells in the area range from 14 to 1,300 feet in depth. The 
average depth for these bedrock wells is 135 feet. Yields from 
bedrock wells range from less than one to as much as 55 gallons per 
minute. Most wells yield less than 10 gallons per minute. The 
yields vary considerably in the bedrock over short distances because 
the joints and fractures which transmit water to the walls occur 
intermittently. Joints and fractures are most numerous and widest 
near the top of the bedrock and become fewer and narrower with 
depth. Bedrock wells seldom go dry, but yields can be extremely low 
if not enough fractures and joints occur in the area of the well. 

The chemical characteristics of the ground water are similar 
throughout the area, and the water is generally satisfactory for most 
ordinary uses. Most ground water in the area is soft or only 
moderately hard, with ground water from till generally containing 
less mineral matter and being softer than ground water from bedroc:k. 
Areas where the ground water has high iron content are scattered 
throughout the area, being most numerous around Newport and 
Middletown and the northern part of Portsmouth. Wells which have a 
high iron content usually penetrate only rocks of Pennsylvanian age. 

In scattered locations near the shoreline, over-pumping has led to 
salt water intrusion in some wells. Bedrock wells are not as easily 
contaminated with salt water as are till wells, but the chance of 
contamination increases as the depth of the well below sea level 
increases. 

No wells were identified within the boundaries of NETC other than on 
Could Island, although there are numerous wells in close proximity. 
These wells are upgradient of NETC. . . . 

(IAS, pp. 5-31 to 5-:34) 

‘The ground water at NETC is very shallow, being less than 10 feet 
below the surface in most areas. This shallow depth makes ground 
water contamination at NETC very possible. Those pollutants which do 
find their way into the ground water would migrate to the west and 
discharge into Narragansett Bay. NETC extends along the western 
shoreline of Aquidneck Island, and the ground water only has to 
migrate a short distance before discharging into Narragansett Bay. 

The soils occurring at NETC have permeabilities which are moderate to 
moderately rapid, and they do not restrict the vertical movement of 
water. The glacial till, from which these soils were derived, is 
generally less permeable than the overlying soils but does not 
represent a barrier to the vertical migration of water. Therefore, 
it is possible that any contaminant transported in this water could 
contaminate the ground water. There are also isolated areas wh'ere 
the bedrock occurs at the surface. Contamination is possible in 
these areas through the cracks and fissures which commonly occur in 
the bedrock. 

(IAS, pg. 5-34) 
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[The following five subsections of this report present the history, 

geology, and hydrology for each of the five sites being studied in the RI/FS.] 

2.5 Site 01 - McAllister Point Landfill 

McAllister Point Landfill has been investigated in both the IAS and CS. 

The following subsections will present the history for this site as developed 

in the IAS and the geology and hydrology based on the CS field 

investigations. A map of the site is presented as Figure 8. 

2.5.1 History 

This is the site of a sanitary landfill which was operational over a 
20-year period. The site was first used in 1955 following the closure 
of the landfill in Melville North. The site continued to be used as 
a landfill until the mid-1970's and encompasses approximately 6 acres. 
The site is located on land which is being excessed by the Navy. 

During the years that the site was operational, it received all the 
wastes which were generated at the naval complex. This included 
wastes from all the operational areas (machine shops, ship repair, 
NUSC, etc.), Navy housing areas (domestic refuse), and from the 55 
ships which were homeported at Newport prior to the 1973 SER action. 
Generally, 25 to 30 of these ships were in port at any one time. 
Each day, fourteen 40-cubic yard containers were emptied from the 
pier areas and disposed of in the landfill. The materials disposed 
of at this site included spent acids, paints, solvents, waste oils 
(diesel, lube and fuel), and PCB-contaminated transformer oil. 

The operators of the landfill indicated that it was common practice 
"for barrels filled with liquids to be brought to the landfill. These 
barrels contained paints, oils and other unidentifiable liquids. The 
barrels were crushed by the bulldozer operator before being covered. 
It was also discovered through interviews with base personnel that at 
least two transformers, each of which contained approximately 100 
gallons of PCB-contaminated oil, and at least 4 or 5 capacitors were 
disposed of in the landfill. The Superfund notification for 
McAllister Point indicated that PCBs were disposed of at the site. 

For the period 1955 through 1964, wastes were simply trucked to the 
site, spread out with a bulldozer, and then covered over. In 1965, 
an incinerator was built at the landfill. From 1965 through 1970-71, 
some 98 percent of all the wastes were burned before being disposed 
of in the landfill. The incinerator was closed about 1970 as a 
result of the air pollution it was causing. During the remaining 
years that the site was operational, all wastes were again disposed 
of directly into the landfill. 

The site is located along the shoreline of Narragansett Bay as &own 
in Figure 8. Throughout the time period that the site was 
operational, the landfill was extended out into the bay using the 
wastes as fill material. The site used to be subject to perialdic 
flooding until the elevation of the site was increased through 
additional filling. . . . 
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Operations at the site were discontinued in the mid-1970's. 
Following this, all wastes generated at NETC were disposed of at the 
City of Newport's transfer station. A final covering of soil three 
feet thick was placed over the NETC landfill following its closure. 

(IAS, pp. 6-25, 6-31) 

2.5.2 Geology 

The geology beneath the McAllister Point Landfill was determined from the 

boring logs of two monitoring wells installed on the site and one installed 

near the site by Clarence Welti Associates, Inc. under contract to Loureiro 

Engineering Associates. The well locations are shown in Figure 9. The boring 

for monitoring well number 21 encountered 38 feet of refuse on top of till. 

The till was penetrated to a final depth of 43 feet. The other downgradient 

boring, number 22, encountered only 15 feet of refuse on top of till. 

Monitoring well 21 was constructed with the screened interval entirely in 

refuse (38 to 28 feet) while monitoring well 22 was screened in the till 

beneath the refuse (25 to 15 feet). The upgradient monitoring well, number 

23, is located topographically 35 feet higher than the downgradient wells. 

The boring penetrated 2 feet of soil, 5 feet of till, and 33 feet of weathered 

shale. The competency of the weathered shale increased with depth. The well 

screen was installed at 40 to 30 feet placing it 10 feet above mean sea 

level. The screens for the two downgradient wells, numbers 21 and 22, are 4 

to 18 feet below sea level, respectively. 

a--.. 

McAllister Point protrudes into the bay, which may indicate that till or 

bedrock exists over much of the site. The well boring logs indicate that no 

soil layers were found to be separating the refuse layer from the till layer. 

2.5.3 Hydrology 

Water levels measured in the three monitoring wells installed at the site 

indicate that ground water is flowing from east to west towards the bay. The 

effects of tidal fluctuations on the monitoring wells' water levels were not 

well documented in the CS. 

Hydraulic conductivity tests were not conducted on the monitoring wells; 

however, during well development with air surging, the time for recovery of 
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the original well water levels was recorded. A significant contrast in 

recovery times was observed between the well (21) screened in refuse (20 

minutes) versus the two wells (22, 23) screened in till (50 minutes) and 

bedrock (60 minutes). This indicates that sea water and ground water move 

through the refuse 2 or 3 times more easily than in the till and Ibedrock, 

respectively. 

Some inconsistencies are present in the Loureiro report between the 

drillers' logs, the site map, and the well construction summary tables. The 

description given above was based on the drillers' logs and site map; the 

summary tables were assumed.to be incorrect. 

2.6 Site 02 - Melville North Landfill 

This section presents the site-specific history, geology, and hydrology 

for the Melville North Landfill. This site was investigated in both the IAS 

and CS. A map of the site is presented as Figure 10. 

2.6.1 History 

This site was used as a landfill for at least the period following 
world War II until 1955. The date that the site first began to be 
used as a landfill is unclear, but all indications are that it 'was 
after the war. Following its closure in 1954, wastes generated at 
the naval complex were disposed of at the McAllister Point Landfill. 
The site encompasses approximately 10 acres. 

The Melville North Landfill would have received wastes similar to 
those which were disposed of in McAllister Point Landfill, including 
spent acids, waste paints, solvents, waste oils (diesel, fuel, lube) 
and, potentially, PCBs. The quantity of these wastes disposed of in 
the landfill is unknown. During visual inspections of the site, 
areas covered with oil and oil sludge were found to be scattered 
throughout the site. There were mounds of oil-soaked soil which 
appeared to have been trucked to the site and dumped. These 
oil-contaminated mounds could be the oil sludge material obtained 
from the tank farms during tank cleaning operations, or the result of 
cleanup operations following oil spills. 

The site is situated in the Melville North area in a low-lying 
wetland type area along the shoreline of Narragansett Bay, as shown 
in Figure 10. The area is subject to periodic flooding and lies 
within the loo-year flood plain (NETC Master Plan, 1980). This site 
is located on land which is being excessed by the Navy and is pending 
final disposal by GSA. 

(IAS, pg. 6-34) 
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2.6.2 Geology 

Very little site-specific geologic or hydrologic information is available 

for the Melville North Landfill because no borings were drilled or wells 

installed at the site. Immediately north of the landfill is a swampy area. 

This indicates that this portion of the shore is somewhat protectled from 

erosion and that silty muck soils may be present at the site. ThLe silty 

sediments encountered in the bay at this location also indicate a low-energy 

environment; however, towards the south end of the landfill there is a 

protrusion into the bay which may indicate that bedrock exists at the! ground 

surface. 

2.6.3 Hydrology 

The topography of the land surrounding the site indicates that ground 

water should be flowing westerly. The swampy areas immediately north of the 

landfill indicate that ground water must be very near the ground surface. The 

presence of a shallow ground water table at the site also indicates that at 

least some of the refuse may be in direct contact with sea water and/or ground 

water. 

2.7 Site 09 - Old Fire Fighting Training Area 

This site was not investigated in detail during the IAS and was not 

studied in the CS. The site was not studied in the CS because the conlclusions 

of the IAS stated that the site did not warrant any further action. A map of 

the site is presented as Figure 11. The site occupies approximately 5 acres 

at the northern end of Coasters Harbor Island. Presently, the site contains a 

child care facility and a baseball field. The only unique topographic 

features at the site are two soil mounds; one that is approximately 15 to 20 

feet high located in the center of the site, and another that is approximately 

5-foot high located between the baseball field and the western shoreline. 

2.7.1 History 

This site was used from World War II to 1972 as a fire fighting training 

area. A 1943 construction drawing for the Fire Fighting Training Area shows 

how it appeared when operational. The site details from the 1943 drawing are 

provided on Figure 12. It is believed that the two buildings labeled 'Carrier 

Compartment" had a water/oil mixture injected into them which was set on fire 
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for fire fighting practice. Underground piping carried the water/oil mixture 

I I..\ to the buildings and from the buildings to the oil-water separator shown on 

the figure. 

2.7.2 Geology 

On May 19, 1987, three soil borings were drilled to bedrock as part of a 

design program to expand the child care facility. The boring logs indicate 

that bedrock is composed of sandstone, and was encountered at depths of 5.5 to 

10.2 feet. The overlying unconsolidated material was identified as fill, 

comprised primarily of sand. The boring logs did not indicate that ground 

water was encountered at the site during the investigation; however, visible 

oil contamination was encountered in two borings (Nos. 1 and 2) at a depth of 

5.5 feet. The locations of the borings are shown on Figure 13. The child 

care building expansion program was abandoned after the oil contamination was 

discovered at the site. 

2.7.3 Hydrology 

No perennial or ephemeral streams are apparent on the site. Therefore, 

surface runoff probably drains directly into the bay as sheet flow. Since the 

boring logs did not indicate that ground water was encountered in the 

overburden materials, ground water is probably present in the underlying 

sandstone. Usually, oceanic islands have a lens of fresh water on top of salt 

water. The same is probably true for Coasters Harbor Island on which the site 

is located (see Figure 2). The ground water at the site should discha:rge into 

the bay and harbor. 

2.8 Site 12 - Tank Farm Four 

2.8.1 History 

Tank Farm Four was studied in both the IAS and the CS. The following 

sections describe the site-specific history, geology and hydrology. A site 

map for Tank Farm Four is presented as -Figure 14. 

Tank Farm Four was used for the storage of diesel and fuel oil and 
consists of twelve 60,000-barrel underground storage tanks. Disposal 
at the site was from World War II until the mid-1970's. The tank 
bottom sludge, obtained during cleaning operations, was disposed of 
directly onto the ground in the vicinity of the tank being cleaned. 
Between 100,000 and 190,000 gallons of oil sludge, which is a 
hazardous waste in Rhode Island, was disposed of at this site. The 
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sludge is no longer evident on the surface but probably covered the 
entire Tank Farm. This site is located within one quarter mile of 
Narragansett Bay. This site is on land which is being excessed by 
the Navy. 

(IAS, pg 2-8) 

2.8.2 Geology 

Two wells were installed at the site by Clarence Welti Associates, Inc. 

under contract to Loureiro Engineering Associates during the CS. Figure 15 

shows the locations of the wells. The well borings were drilled to depths of 

25 feet (No. 10) and 31.5 feet (No. 11). The well boring logs indicate that 

the surficial deposits are mostly silt with sand layers. Although shale chips 

were recovered in the split spoon samples, neither competent nor weathered 

shale was encountered in either of the borings. It is not clear if the 

unconsolidated sediments were till or outwash deposits. 

2.8.3 Hydroloqy 

Ground water flow direction is controlled by the site topography and the 

orientation of discharge areas. The site topography would indicate <westward 

ground water flow, while the orientation of the bay shoreline would indicate 

northwestward ground water flow. If Norman's Brook is a significant ground 

water discharge area, ground water flows southwestward from the tank farm. 

Since only two wells were installed at the site, it is not possible to define 

the orientation of the water table surface; however, the fact that water 

levels in monitoring well 11 are at a lower elevation than in monitoring well 

10 indicates that at least a component of the ground water flow direction is 

towards the southwest. The recovery times for ground water levels during well 

development were 35 minutes for both wells. 

2.9 

two 

Site 13 - Tank Farm Five 

Tank Farm Five was studied during.the IAS but not during the CS; Ihowever, 

of the tanks at the site, Numbers 53 and 56, were examined further as part 

of a tank closure study conducted from 1985 to 1986 by Environmental IResource 

Associates (ERA) of Warwick, Rhode Island. In addition, Tibbets Engineering 

Corporation (Tibbets) of New Bedford, Massachusetts, sampled the contents of 

the tanks at Tank Farm Five during 1983. A map of the site is presented as 

Figure 16. 
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2.9.1 History 

,^ '^ -+ The site was used for the storage of diesel and fuel oil and consisted 
of eleven 60,000-barrel underground storage tanks. Disposal at this 
site has been from World War II until the mid-1970's. The tank 
bottom sludge, obtained dllring cleaning operations, was disposed of 
in a burning pit. This burning pit had steel sides and a sand bottom. 

The sludge' was placed in the pit and burned. Between 100,000 and 
175,000 gallons of oil sludge were disposed of at this site. This 
oil sludge is considered a hazardous waste in Rhode Island. This is 
located within 1,000 feet of Narragansett Bay. With the exception of 
Tanks 53 and 56, this site is being excessed by the Navy. 

(IAS, pg. 2-8) 

2.9.2 Geology 

Information on the geology of Tank Farm Five was gathered from two 

sources: a 1945 diagram prepared for the tank design plans and the :ERA tank 

,"'--. 

closure plan for Tanks 53 and 56. Thickness of surficial deposits at ,the site 

range from 7 to 21.5 feet. The boring logs from the tank closure 

investigation indicate that 5 to 10 feet of sand and gravel, presumably fill, 

overlies 2 to 12 feet of glacial till. Greatest depths to bedrock were found 

at the hilltop on which Tank 59 is located. The bedrock at the site consists 

of shale, schists, schistose sandstone, and vein quartz. Bedding planes and 

fracture orientation are generally horizontal. Bedrock core recoveries were 

low-ranging from less than 40% to a maximum of 60%. 

2.9.3 Hydrology 

Surface runoff in the western portion of Tank Farm Five is towards the 

west and Narragansett Bay, while runoff in the central and eastern portion of 

the site is northward to Gomes Brook. The approximate watershed boundary is a 

slight ridge trending east to west across Tanks 51 and 59. 

,,.-zh., 

Although its location cannot be precisely determined based on the 

available data, a ground water divide appears to exist on the site. Because 

the water table surface usually follows the topography, the ground water flow 

patterns probably parallel the surface runoff. The water levels in the six 

monitoring wells installed around Tank 53 indicate that ground water is 

flowing towards the northwest (see Figure 17), while the 1945 construction 

diagram indicates that ground water in the central and eastern portion of the 

site is flowing towards Gomes Brook. 
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As a part of the tank closure investigation, ERA installed four monitoring 

wells in the ring drains for two tanks at the site, Numbers 53 and 56. ERA 

later installed five monitoring wells downgradient and one well upgradient of 

Tank 53. Most of these wells were completed at an approximate depth of 35 

feet; however, wells 3A and 3B were installed in the same borehole at depths 

of 33 and 49 feet, respectively. Most of these wells were constructed with 20 

feet of screen which extended above the water table; however, well 3B has only 

10 feet of screen which is all below the water table. 

The wells were hydraulically tested using constant head techniques with 

packers spaced 5 feet apart. Generally, the constant head technique is not 

appropriate for materials with hydraulic conductivities on the order of shale 

(lo-7 to lo-l1 cm/set (Freeze and Cherry, 1979)). Therefore, most of the 

tests yielded no measurable result; however, slightly permeable 

(3 x 10-6 x 10-5 cm/set) zones were found in each well. These permeable zones 

are probably caused by fractures or fracture zones in the shale. Because of 

the higher permeability of fracture zones, ground water and contaminants will 

move much faster in these zones than in the rest of the rock matrix. 

Based upon the ground water elevation data from the ERA investigation, the 

horizontal hydraulic gradient in the vicinity of Tank 53 is 2 x 10e2: ft/ft. 

Assuming a typical porosity for shale of 5%, the average linear ground water 

velocity in the most permeable fracture encountered would be approximaLtely 25 

feet/year. Contaminant velocities would be somewhat less because of the 

adsorption characteristics of the shale. 
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3.0 HISTORY OF RESPONSE ACTIONS 

This section presents a brief chronology of the interaction between the 

Rhode Island Department of Environmental Management (RIDEM), other regulators, 

and the NETC concerning environmental issues at the Naval base. In addition, 

a summary of the analytical results and environmental interpretations based on 

the results is presented for each site. Finally, a brief overview of 

additional data requirements is provided for each site. 

3.1 Chronology of Regulatory and Navy Actions 

The following chronology pertinent to the NETC site investigations was 

obtained from the IAS report, the Draft Tank Closure Plan for Tanks 53 and 56, 

and a review of information in RIDEM files: 

l Mid-1960's - burning of oil tank bottom sludges discontinued 
because of air pollution regulations. 

l Unknown Date - all of NETC shoreline closed to shellfishing due to 
concerns about bioaccumulation of contaminants in Narragansett Bay 
from sites on the facility. 

l Post 1971 - required scrubbers were installed on the Navy's 
classified document incinerator. 

l September 11, 1980 - the Navy Assessment and Control of 
Installation Pollutants (NACIP) program was initiated. The 
purpose of the program is to systematically identify, assess, and 
control environmental contamination from past use and disposal of 
hazardous substances at Navy and Marine Corps installations. 
(Note: This study is being conducted under the Department of 
Defense Installation Restoration Program.) 

l 1982 - the RIDEM adopted hazardous waste regulations which 
classified waste oil as a hazardous waste. 

l March 1983 - Initial Assessment Study (IAS) of NETC completed. 

l 1984 - the Navy ceased using Tanks 53 and 56 at Tank Farm Five for 
waste oil storage. 

. 1986 - the RIDEM implemented new regulations for the operation and 
closure of underground storage tanks used to hold oils and 
hazardous materials. 

l May 1986 - Confirmation Study Report (CS) on the NETC was 
completed. 

l 1988 - Tank Closure Plan for Tanks 53 and 56 located at Tank Farm 
Five completed and closure option selected for implementation. 
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3.2 Summary of Environmental Investigations 

Two phases of environmental samples were collected during the CS for 

McAllister Point and Melville North landfills and Tank Farm Four: the 

Verification Step, followed by the Characterization Step. In addition. ground 

water samples were collected at Tank Farm Five as part of the closure plan for 

Tanks 53 and 56. No environmental samples were collected for analyses at the 

Old Fire Fighting Training Area. 

c i(*. 

3.2.1 Site 01 - McAllister Point Landfill 

The verification and characterization phases of environmental sampling 

were conducted at McAllister Point Landfill during the CS. During the 

Verification Step, five sediment and five blue mussel samples were collected 

adjacent to the site from Narragansett Bay, along with three landfill leachate 

samples and one composite soil sample (collected from six locations on the 

landfill cover) (see Figure 18). In addition, background samples for the 

sediment and mussels were collected 6 miles north of the site on the west 

shore of Aquidneck Island and 4 miles southwest of the site on the ea:st shore 

of Conanicut Island. The bay sediment and mussel samples were analyzed for 

PCBs and priority pollutant metals, while the composite soil sample and 

l'eachate samples were analyzed for all priority pollutants. 

Low concentrations of contamination were detected in the one clomposite 

surface soil sample collected from the site. The low levels detected in the 

sample included detectable concentrations for several metals (Cr, Cu, Pb, Ni, 

Zn), total cyanide (0.047 parts per million (ppm)) and total phenol (0.027 

mm). No priority pollutant volatile organics, semi-volatile organics, or 

pesticides/PCBs were detected in the soil sample. Overall, these results are 

not surprising since the composite sample was collected from the fill used to 

cap the landfill, rather than from the refuse material or surrounding surface 

soils. 

,,(.=W 

The two leachate springs sampled during the investigation were located 

along the western edge of the landfill (Nos. 07, 08). Spring number 08 

produced a greater flow of leachate than spring number 07. Spring number 08 

was sampled twice during the investigation, once during wet weather and again 

during dry weather. Spring 07 was sampled once during wet weather. All 

leachate samples contained detectable levels of cadmium (0.028 to 0.058 ppm) 
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total cyanide (0.017 to 0.867 ppm) and total phenols (0.006 to 0.016 ppm). 

Spring number 08 also contained detectable levels of chromium during both the 

wet and dry sampling events (0.028 parts per billion (ppb) and 0.832 ppb, 

respectively). The sample from spring number 07 was also found to contain two 

volatile organic compounds, ethylbenzene (30 ppb) and toluene (26 ppb). 

The EPA has established standards for salt water quality under the Clean 

Water Act. These standards apply to the homogenized water quality offshore 

from a discharge point rather than to the quality of the discharge (in this 

case the leachate). Although the Clean Water Act standards do not apply 

directly to the leachate sample results, the standards do provide a :relative 

framework in which to evaluate the leachate sample results. Also note that 

the federal salt water standard for cyanide applies to free cyanide rather 

than total cyanide as measured in this study. The applicable salt water 

standards and detected leachate concentrations are provided below. 

Parameter 

Cadmium 
Chromium 

Standard (ppb)(') 
Leachate 

Concentration (ppb) _ 
Acute Chronic 07 08 (wet) 08 (dry) 

43 9.3 28 58 54 
1,100 50 ND 28 32 

ND = Not detected 

.(l) Salt Water Quality Standards (RIDEM, 1988). 

Although the concentrations of some parameters detected in the landfill 

leachate samples exceeded established salt water standards, the resulting 

concentration of the metals in the bay water offshore from the landfill would 

likely be below the established salt water standards as a result of the 

dilution effects of the bay. It is important to note that metals and some 

organic compounds, such as PCBs, can accumulate in sediments and slhellfish 

and, thereby, potentially pose a threat to human health and the environment. 

Bay sediment and blue mussels were sampled from Narragansett Bay along the 

length of the landfill. Because no regulatory standards exist for rsediment 

and mussels, sample results were compared to background samples. The 

distribution of sampling locations is shown in Figure 18. The sediment was 

collected within 25 feet of the shoreline and the mussels were collected from 
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the intertidal zone. In general, the sample results indicate that the 

concentration of several metals increases from north to south along the bay in 

both the sediment and mussel samples. At the southern end of the landfill 

near leachate spring number 08, sample concentrations were several times 

greater than upstream and background levels. The detected metal 

concentrations for the sediment and mussel samples are provided below. 

Substrates 
and Metals 09 

Sample Concentration (ppm) 
Background 

Sample Number Sample Number 
10 11 12 13 Nl N2 

Sediment: 
Chromium 7.5 7.0 6.3 17.5 14.8 11.5 8.0 
Lead 70.0 77.5 57.5 900 327 27.5 6.8 
Copper 28.3 133.2 153.4 1,455 655 18.3 10.3 
Nickel 19.3 22.0 32.8 64.0 55.5 21.3 11.3 

Mussels: 
Wzer 6.0 6.4 9.2 12.2 28.3 7.2 4.3 

The above data indicates that a metals contamination problem exists in 

sediments and mussels in the bay near the site. The sediment and mussel 

samples were not analyzed for organics, except for ECBs. While no ECBs were 

detected in the sediments, they were detected in all mussel samples except 

sample number 10. The PCB levels detected in the mussel samples (0.29 to 0.38 

ppm) did not vary according to location and were not higher tlhan the 

established background sample results (0.36 and 0.37 ppm). The FCB data 

suggest that the FCBs in the mussels are due to general, widespread 

contamination in Narragansett Bay rather than from the site. 

A second phase of fieldwork, the Characterization Step, was conducted in 

order to further delineate the sediment and mussel metals contamination around 

the southern end of the landfill and to investigate the ground water passing 

through the landfill. Mussels were resampled at stations 12 and 13 and an 

additional mussel sample was collected further south from a new station (No. 

14). ?' diment samples were collected further out into the bay to djelineate 

the oflshore migration of metals from the landfill. Two wells were placed 

the landfill and a third well was installed in an upgradient location off 

the site. The sample locations for the Characterization Step are slhown 

Figure 19. 

in 

of 

on 
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The analytical results for the mussel samples collected during the 

Characterization Step differed from the prior mussel sample results in that 

four metals, lead, copper, chromium, and nickel, were detected in the second 

round of mussel samples instead of just one, chromium. The detected metal 

concentrations for the mussel samples are provided below. 

Sample Number: 12 
Mussel Sample Concentration (ppm) 

13 14 BG-1 BG-2 BG-2 (Dup) 

Metal 
Chromium 
Lead 
Copper 
Nickel 

3.5 1.0 1.4 1.1 2.8 1.4 
19.9 7.5 19.7 4.9 3.8 5.2 
20.6 9.2 14.1 6.8 8.2 5.4 

6.6 4.0 4.4 4.9 5.1 4.9 

Dup = Duplicate Sample 

The change in mussel contaminant concentrations between the two #sampling 

events may be due to seasonal changes; the Verification Step was conducted in 

November 1983 and the Characterization Step was conducted in September 1984. 

Alternatively, some of the mussels collected in the Verification Step may have 

purged more metal-laden sediments from their bodies after collection than did 

those collected in the Characterization Step. The change in concentrations 

may also be due to the following sample analytical deficiencies: the quality 

assurance data indicates a fairly low degree of precision for the above 

results because the blind duplicates for the samples differ from each (other by 

as much as 50%, and lower detection limits were achived for one of the metals 

(chromium) in the second phase. In either case, the data indicates that 

contamination from McAllister Point Landfill has migrated at least as far 

south as station 14 (see Figure 19). 

The analytical results for the sediment samples collected during the 

Characterization Step show a clear pattern of decreasing metals concentrations 

away from the landfill. The detected metals concentrations for the :sediment 

samples is provided below. 

Sediment Sample Concentration (ppm) 
Sample Number: 14 15 16 17 18 19 20 - - - - 

Metal 
Chromium 22.0 14.3 12.7 8.7 17.1 14.8 14.3 
Lead 267 78.2 44.0 21.5 34.9 33.6 32.3 
Copper 890 63.4 33.2 20.8 22.8' 25.4 16.6 
Nickel 86.6 20.3 17.2 11.5 16.9 17.8 14.2 
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A comparison of the sediment metal concentration results for those samples 

collected near the southern end of the landfill is provided below. 

Sample Location 
Sediment Concentrations Range (ppm) 

Chromium Lead Copper -Nickel 

Near-shore 
(Stations 12 to 14) 14 - 22 267 - 900 655 - 1,455 55 - 87 

Off-shore 
Stations 15 and 16) 12 - 14 44 - 78 33 - 63 17 - 20 

Cut to 400' from shore 
(Stations 17 to 20) 9 - 17 21 - 35 17 - 21 11 - 18 

Controls 
(Stations N-l and N-2) 8 - 12 7 - 28 10 - 18 11 -21 

Additional sediment and mussel sampling at McAllister Point was conducted 

by the U.S. Army Corps of Engineers (U.S. ACE) in January 1988. Mussel and 

sediment samples were collected from seven locations within the intertidal 

zone; six samples (numbers l-6) were collected adjacent to the landfill and 

one sample (number 7) was collected 695 feet to the north as a control 

sample. Figure 20 shows these sediment/mussel sampling locations. 

The U.S. ACE sediment sample results show that the levels of metals, PCBs 

and petroleum hydrocarbons detected in the sediments adjacent to the landfill 

were consistently at least one order of magnitude greater than those detected 

at the control point. The mussels sample analyses found copper and chromium 

concentrations in some of the mussels samples near the southern end of the 

landfill significantly above the control sample. PCBs were detected at 

elevated concentrations in mussel sample numbers 1 and 4. 

Substrate 
and 

Compound 01 02 

Sediment Concentration (ppm) 

Sample Number Control 
03 04 05 06 Sample 07 

Sediment: 
Cadmium 
Chromium 
Copper 
Nickel 
Lead 
Zinc 
PCBs 
Petroleum 

Hydrocarbons 

3 ND 11 12 7 8 ND 
57 69 98 94 2,190 86 11 

1,370 556 25,000 1,220 2,810 3,981 16 
1,340 90 225 154 1,310 440 33 
3,130 814 4,410 2,290 587 3,680 1,760 
2,440 814 2,410 1,790 587 1,760 67 

0.49 0.66 2.03 1.58 0.07 0.86 0.01 

480 300 400 330 17; 1,100 30 
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Substrate Sediment Concentration (ppm) 

i ̂ .._ and 
Compound 01 02 

Sample Number 
03 04 05 

Clontrol 
06 Sample 07 - 

Mussels: 
Chromium 
Copper 
Zinc 
PCBs 

ND ND ND 2.0 ND ND ND 
1.4 2.8 1.6 1.5 ND ND ND 

18 23 23 18 16 14 15 
0.12 0.05 0.01 0.30 0.03 0.05 0.04 

In summary, all of the sediment and mussel data show that significant metals, 

PCB and petroleum hydrocarbon contamination is emanating from the landfill. 

Contamination may be localized around the southern end of the landfill because 

the point provides protection on the leeward side against rapid sediment 

er&ion. In addition, the longer residence time on the leeward side of the 

point would allow more time for contamination to accumulate in sediments and 

mussel in the area. 

,.i .-.. 

Ground water samples were collected from the three wells during four 

sampling events. Elevated concentrations of lead, copper, and total phenols 

were detected in the two downgradient well ground water samples. No other 

priority pollutants were detected in any of the ground water samples. The 

parameters and concentrations detected in the ground water samples are 

provided below. 

Parameter 

Concentration (ppm) 
Wells Downgradient Well Upgradient Ground 

of Landfill of Landfill Water 
(Stations 21 and 22) (Station 23) Standard 

Cyanide <0.005 to 0.013 <0.005 to 0.009 - 
Lead <0.04 to 1.58 <0.04 to 0.10 0.050(l) 
Copper 0.07 to 1.04 <0.04 to 0.11 11.0(l) 
Chromium <0.02 to 0.22 (0.02 to 0.09 - 
Nickel <0.04 to 0.30 <0.04 to 0.19 0.0134(z) 
Mercury <0.0002 to 0.0007 0.0008 0.002 
Zinc 0.2 to 0.5 0.082 5.0(z) 
Chlorides 1.3 to 795 1.6 to 3.8 
Phthalates <O.OlO to 0.064 0.366 to 0.931 - 
Phenols 0.013 to 0.021 0.007 :3.5(z) 
pH (std. units) 6.41 to 7.01 5.84 to 6.18 - 
All Other Priority 

Pollutants None above Detection Limit 

(1) Safe Drinking Water Act MCLs. 
(2) Clean Water Act, Water Quality Criteria for Human Health. 
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The above results indicate that metal contamination exists in the site ground 

water. Because all of the wells are screened at least 6 feet below the water 

table, other less dense or immiscible pollutants may be present in the ground 

water at the water table (e.g., solvents), despite the evidence presented in 

the analytical results. 

3.2.2 Site 02 - Melville North Landfill 

Verification and Characterization Steps were conducted under a 

Confirmation Study at the Melville North Landfill. The Verification Step 

involved collecting three sets of sediment and mussel samples adjacent to the 

site from Narragansett Bay and one composite soil sample from a mound of oil 

saturated deposits observed at the site (see Figure 21). 

The sediment and mussel samples were analyzed for PCBs and total metals. 

The detected sample concentrations are provided below. 

Substrates 
and Parameters 

Sample Concentration (ppm) 
Background 

Sample Number Sample Number 
04 05 06 N-l N-2 -- 

Mussels: 
PCBs 

Sediment: 
Chromium 
Lead 
Copper 
Nickel 

4.3 9.3 5.8 11.5 8.0 
2.3 7.5 5.8 27.5 6.8 
4.0 16.0 5.5 18.3 10.3 
8.3 10.8 10.3 21.3 11.3 

The above results indicate that metals and PCB contamination do not appear to 

be present in the mussels and sediments in the bay adjacent to the site. As 

discussed in connection with the McAllister Point Landfill, the PCB 

concentrations in the mussel samples appear to be the result of general, 

area-wide bay contamination as is evident from the similar levels observed in 

background samples. According to maps provided in the CS report, the 

background samples N-l and N-2 were collected from Narragansett Bay; N-l from 

approximately 2 miles north of the site along the Porthsmouth shoreline, and 

N-2 from approximately 7 miles south of the site along the eastern shoreline 

of Conanicut Island. 
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Unlike the McAllister Point Landfill, the Melville North Landfill does not 

physically protrude into the bay. As previously stated, it is believed that 

this physical feature of McAllister Point protects the sediments against 

erosion and may enhance the bioaccumulation of metals in sediments and mussels 

in that area. Therefore, it is possible that the Melville North landfill is 

emitting contaminants into the bay; however, the currents may be transporting 

the contaminants and affected sediments away from the site. 

The composite soil sample from the oil-saturated waste deposits contained 

32,508 ppm of petroleum-based hydrocarbons, 60 ppm of lead, and no detectable 

PCBs. The petroleum-based hydrocarbon concentration represents over 3% of the 

waste deposits by weight. 

The Characterization Step at the site involved excavating 3-foot deep 

holes around the perimeter of the oily waste deposits. The subsurface soil 

was inspected in these pits and no visual evidence of lateral or downward 

migration of oil from the waste deposits was observed in the area. No samples 

were collected from the test holes for laboratory analyses. 

3.2.3 Site 09 - Old Fire Fighting Area 

Little is known about the environmental condition of the Old Fire Fighting 

Training Area because no environmental investigation or sampling h.as been 

conducted at the site. The surface soil appears visually clean but no sample 

analytical results exist to confirm this observation. As mentioned in Section 

2.7, soil borings, which were drilled to bedrock as part of a geotechnical 

study for a building expansion, encountered oil approximately 5 feet below the 

ground surface. Figure 13 shows the locations of the borings. The results of 

the study indicate that oil was encountered in borings 1 and 2. 

The IAS report speculates that waste oil was used at the site as the fuel 

for the training fires. If this is the case, the potential for metals and 

chlorinated solvent contamination at the site is significant. This statement 

is based on the type of contaminants found around the waste oil storage tanks 

at Tank Farm Five. A ground water lens large enough to be usable for water 

supply probably does not exist on Coasters Harbor Island because it is small 

and low-lying. However, the potential exists for the oil to migrate into the 
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bay. The oil may also pose a hazard to utility workers and others who may 

have to excavate in the area. 

3.2.4 Site 12 - Tank Farm Number Four 

Verification and Characterization Steps were conducted at the Tank Farm 

.-a%, 

Four site. The Verification Step involved collecting near-surface composite 

soil sample, a surface water sample, and a stream sediment sample (see 

Figure 22). The soil sample was collected to determine the presence of 

residual oils from the sludge- burning operations which reportedly occurred at 

the site. Lead (3.25 ppm) and oil/grease (216 ppm) were detected in the soil 

sample. The sample was not analyzed for any other parameters. The soil 

sample analytical results indicate that soil contamination exists at Tank Farm 

Four probably as a result of prior sludge-burning operations. The stream 

water and sediment samples both contained petroleum-based hydrocarbons, 

3.6 ppm and 478 ppm, respectively. The field sampling personnel observed that 

the source of water flowing in the unnamed swale from which the surfac:e water 

sample was collected appeared to be ground water seeping from the hillside. 

Therefore, this indicates that the ground water in this area of the site is 

likely contaminated with hydrocarbons. No lead was detected in either the 

surface water or sediment samples. The surface water and sediment samples 

were not analyzed for any other parameters. 

-The Characterization Step at the site involved collecting water samples 

from 6 of the 12 oil tanks and ground water samples from two downgradient 

on-site monitoring wells (see Figure 23). The tank water samples were 

analyzed for total suspended solids (TSS), lead, pH, ammonia, biological 

oxygen demand (BOD), and petroleum-based hydrocarbons (PBHCs). The results of 

the tank water sample analyses are presented below. 

Sample Concentration (ppm) 
Biochemical 

Tota. Oxygen Petroleum- 
Tank Station Suspended Ammonia- Demand based 

Number Number pH Lead Solids Nitrogen (5-daYI Hydrocarbons 

37 12 7.17 <0.04 79.2 0.76 46 7.5 
38 15 7.60 <0.04 25.6 0.89 12 4.0 
39 13 7.85 <0.04 7.2 0.74 3 7.3 
45 14 7.40 (0.04 99.6 0.48 20 :L4.2 
46 16 7.50 <0.04 29.2 0.67 17 21.9 
47 17 7.60 <0.04 37.6 0.48 .7 36.7 
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The above tank water sample results indicate that low concentrations of PBHCs 

exist in the tank contents and that the levels of TSS and BOD vary throughout 

the tanks sampled. 

The ground water was sampled four times between November 1984 and January 

1985 and was analyzed for lead and PBHC. The ground water samples from both 

monitoring wells contained detectable concentrations of lead and PBHC. The 

results of the ground water sample analyses are presented below. 

Station Sampling 
Number Date 

Sample Concentration (ppm) - 

(1) 
Petroleum-Based 

Lead Hydrocarbons _ 

10 11/20/84 0.04 (1.0 
12/17/84 <0.04 3.3 
01/07/85 <0.04 2.7 
01/28/85 <0.04 <l.O 

11 11/20/84 0.06 1.9 
12/17/84 <0.04 12.3 
01107185 0.10 3.6 
01/28/85 <0.04 2.3 

(1) Safe Drinking Water MCL for Lead = 0.50 ppm. 

The above ground water analytical results indicate that lead and PBHC 

contamination exist in the site ground water. 

The position of the monitoring wells is not optimal for intercepting a 

contaminant plume from Tank Farm Four (Figure 23); the land surface and the 

hydraulic heads measured in the two monitoring wells indicate that ground 

water is flowing due west or south of west. Thus, given the location of the 

probable sources of the ground water contamination (i.e., the underground 

storage tanks) the two monitoring wells are to the side of the probable 

contaminant pathway. In support of this interpretation, monitoring well 

number 11, which is closer to the probable plume position, showed higher 

contaminant concentrations, during each sampling event. 

3.2.5 Site 13 - Tank Farm Number Five 

A CS was not conducted at Tank Farm Five, therefore, an environmental 

assessment for the site is not available. Although, as mentioned previously 

in Section 2.9, two studies were completed concerning two of the underground 
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storage tanks (USTs) at the site; a 1983 study on the contents of two of the 

USTs at the site, and a 1985-86 study required by the RIDEM for the closure of 

the same two tanks. As previously mentioned in Section 2.9.1, these two tanks 

were used for waste oil storage after the other tanks at the site were taken 

out of service. 

The 1983 tank investigation involved the sampling of tank numbers 53 and 

56. Samples of the floating oil layer, water, and bottom sludge were 

collected from each of the two tanks. Although relatively homogeneous oil was 

floating on the water surface and relatively oil-free water was present in the 

bottom 2 feet of the water column, the intervening 28 feet of water appears to 

consist of an oil-water emulsion. Samples were collected at l-foot intervals 

throughout each tank with a point sampler which consisted of a cylinder open 

at both ends which could be closed by dropping a weight down a connecting 

cable. It was noted in the study report that the viscous nature of the 

floating layer may have fouled the sampler as it was lowered through the oil. 

It was also noted that determining the presence of oil at intermediate depths 

was difficult because the floating layer appeared to interfere with the 

collection of the water samples. Two oil and two water samples were 

cornposited from several of the l-foot point samples. One oil sample came from 

only the top floating oil layer, while the other consisted of oil retrieved 

from thin oil intermediate layers located within the water column. Likewise, 

one"water sample was cornposited from the bottom 2 feet of the water column, 

while the other water sample was cornposited from intermediate levels of the 

water column. The samples were analyzed for arsenic, lead, and several 

volatile organic compounds. In the following table, the pure oil and pure 

water are designated with an "A". preceded by an "0" and "W", respectively, 

while the samples separated and cornposited from mixtures are designated with 
a UB*I : 
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Sample Concentration (ppm) 

(1) (1) (2) (2) 
Tank Sample Number: 53-O-A 53-O-B 53-W-A 53-W--B -- 

Parameter 
Metals: 

Lead 53 53 0.52 0.13 

Volatile Organic Compounds: 
Vinyl chloride ND 
Methylene chlorjde 520 
Trichlorofluoromethane 15 
l,l-Dichloroethylene 182 
l,l-Dichloroethane ND 
trans-1,2-Dichloroethylene 152 
1,2-Dichloroethane 51 
l,l,l-Trichloroethane 1,230 
Trichloroethylene 1,300 
Tetrachloroethylene 340 

ND 0.071 0.194 
24 0.330 l.:Lso 
ND ND ND 
75 0.190 O.:L48 
ND ND 0.:134 

111 3.025 2.530 
11 ND ND 

344 ND 0.739 
362 ND ND 
206 ND 0.072 

Sample Concentration (ppm) 

Tank Sample Number: 

Parameter 
Metals: 

Lead 

Volatile Organic Compounds: 
Vinyl chloride 
Methylene chloride 

"l,l-Dichloroethylene 
trans-1,2-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 

ND= Not Detected 
(1) Oil Sample 
(2) Water Sample 

(1) (1) (2) (2) 
56-O-A 56-O-B 56-W-A 56-W-B 

45 

ND ND 0.440 0.187 
90 18 0.440 0.180 

3 4 ND ND 
ND 36 0.630 ND 
ND 4 0.100 ND 

6 5 ND ND 
24 30 ND ND 
28 29 ND ND 
16 23 0.110 0.540 

45 0.39 0.107 

The above tank sample results show that the chlorinated solvents are much more 

concentrated in the oil layer than in the water. This is likely due to the 

hydrophobic nature of these solvents. The hydrophobicity of the solvents also 

causes them to be adsorbed by organic matter on the aquifer materials as they 

are being carried by the ground water (Walton, 1985). 
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The tank sludge samples were analyzed for eight metals and all metals 

except arsenic and selenium were detected in the samples. The results of the 

tank sludge sample analyses are presented below. 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Sludqe Sample Concentration (ppm) 
Tank 53 Tank 56 

ND ND 
1,244 804 

13.7 17.3 
212 248 

22,500 14,700 
1.6 0.83 

ND ND 
5.9 21.0 

ND= Not Detected 

Although the concentrations of total metals in the sludge were quite high, the 

potential for the metals to leach from the sludge and migrate with the water 

into the environment is not known. Given that the metals would more likely 

leach from the sludge under acidic conditions, the results of the pH 

measurements conducted on the tank water (pH ranged from 5.6 to 8.1) tend to 

indicate that the metals should remain adsorbed to the solid fraction. 

Leachate tests were not performed on any of the sludge samples. 

During 1985, samples were collected from the floating oil in Tanks 53 and 

56. The samples were analyzed for volatile and semi-volatile organic 

compounds, metals, and other miscellaneous parameters. Hundreds of parts per 

million of aromatic and chlorinated organic compounds were detected in the oil 

samples. Copper, lead, mercury, nickel, and zinc were also detected in the 

oil samples at significant concentrations. The oil in the tanks is the 

probable source of dissolved constituents in the water. 

The tank closure investigation involved two phases of field work. The 

first phase consisted of installing two monitoring wells on the east and west 

side of each tank in the fill material surrounding the perimeter of each 

tank. The wells were sampled in October 1985 and analyzed for metals and 

volatile organics. Although the analytical results detected no metals 

contamination, significant concentrations of aromatic and chlorinated 

hydrocarbons were detected around Tank 53. The results of the ground water 

sample analyses are presented below. 
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Sample Concentration (ppm) 

, “es- 

Parameter 

Metals (soluble): 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

MW-53w MW-53E 

<O.Ol 
<0.5 

0.007 
<o-o5 
<0.05 
<0.0005 
<O.Ol 
(0.01 

<O.Ol 
<0.5 
<0.005 
(0.05 
<0.05 

0.0012 
<O.Ol 
(0.01 

MW-56W 

(0.01 
<0.5 
<0.005 
co.05 
<0.05 

0.0014 
-co.01 
<O.Ol 

MW-56E 

(0.01 
<0.5 
<0.005 
<0.05 
<0.05 

0.0008 
<O.Ol 
<O.Ol 

(1) 
Standard 

0.05 
1.0 
0.010 
0.050 
0.050 
0.002 
0.010 
0.050 

Parameter 

Sample Concentration (ppm) 
(1) 

MW-53w MW-53E MW-56W MW-56E Standard 

Volatile Organic Compounds: 
Methylene Chloride 
trans-1,2-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Benzene 
Ethylbenzene 
Xylenes 

0.054 
0.046 
0.353 
0.229 
4.4 
0.785 
0.014 
0.155 

ND 
0.140 

0.178 0.304 ND 
0.166 ND ND 0.27(3) tic'. 
0.401 0.018 0.012 0.1 
0.211 ND ND o.oo()g4(2),,.c:~I"- .' 

- 4.4 0.017 ND eL ].9.0(2) ““‘i7< 
1.4 ND ND 0.0027(2) : c' 
0.262 ND ND 0.0008(2) 
0.300 ND ND 0.005 
0.374 NE ND 2.4(2) 
1.62 ND ND 1.2(3) 

ND = Not Detected 
NE = Detection Limit Not Exceeded 

(1) Safe Drinking Water Act MCLs. 
(2) Clean Water Act, Water Quality Criteria for Human Health. 
(3) Safe Drinking Water Act Health Advisories, lo-day. 

The above ground water sample results indicate that low level metals 

contamination (Cd and Hg) and high level volatile organics contamination is 

present in the ground water near Tanks 53 and 56. 

The second phase of the tank closure investigation field work addressed 

whether a contaminant plume is emanating from Tank 53. Figure 17 shows the 

location of all of the monitoring wells that were installed during the tank 

closure investigation. Monitoring well number 3 is actually two wells in one 

borehole screened at depths of 13 to 33 feet and 39 to 49 feet. Thie wells 

were sampled during October 1986 and analyzed for volatile organic compounds. 
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. a_ 
Concentration (ppm) 

Parameter Well Number: 1 2 3D 3s 4 5 - Standard(l) -- 

Volatile Organic Compounds: 
trax-1,2-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
l,l-Dichloroethane 
Trichlorofluoromethane 

ND 0.003 
ND 0.010 
ND ND 
ND 0.005 
ND 0.001 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 0.002 
ND ND 

0.026 0.001 
ND 0.003 

0.018 ND 
0.101 0.005 
0.035 0.002 
0.002 ND 
0.002 ND 
0.003 ND 
0.003 ND 
0.039 ND 
0.002 0.004 
0.001 ND 

ND ND 
0.012 ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

0.2713) 
0.1 
0.00094 

l9.0 
0.0027 
0.0008 
0.005(2) 

:15.0 
1.4 
1.2(3) 

ND= Not Detected 

(1) Clean Water Act, Water Quality Criteria for Human Health. 
(2) Safe Drinking Water Act MCLs. 
(3) Safe Drinking Water Act Health Advisories, lo-day. 

__ 
The above ground water sample concentrations are one to two orders of 

magnitude less than those detected in the samples from the wells completed in 

the tank perimeter fill materials. The deeper well at location number 3 (3D) 

contained higher concentrations of contaminants than the shallow well (3s). 

This appears to demonstrate the propensity of the chlorinated compounds to 

sink. The absence of any detectable volatile organic compounds in well number 

5 does not necessarily indicate that the plume has not reached that far; it 

may have simply sunk to a depth below the bottom of the well screen (at 26 

feet) at location number 5. 

In addition, the wells installed in the first phase of the tank closure 

were resampled in November 1986 and analyzed for volatile organic co'mpounds. 

The results for these resampled wells are shown below: 
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Parameter 

Sample Concentration (ppm) 
(1) 

MW-53w MW-53E MW-56W MW-56E tit qtandard 

Volatile Organic Compounds: 
trans-1,2-Dichloroethylene 
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
l,l-Dichloroethane 
l,l-Dichloroethylene 
Bromodichloromethane 

0.400 I.100 
0.330 0.930 
0.024 0.800 
0.016 0.025 
ND 0.330 
ND 1.400 
ND 0.150 

0.065 0.600 
0.014 0.032 
0.057 0.170 
0.049 0.470 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.27t3) 
19.0 

0.0027 
0.0008 
0.005(2) 

15.0 
1.2(3) 

.000033 

ND= Not Detected 
NE= Detection Limit Not Exceeded 

(1) Clean Water Act, Water Quality Criteria for Human Health. 
(2) Safe Drinking Water Act MCLs. 
(3) Safe Drinking Water Act MCLs Health Advisories, lo-day. 

/ niisq 

Again, significant concentrations of volatile organic compounds were 

detected in the ground water samples, although the compounds had changed. 

Methylene chloride, chloroform and 1,2-dichloroethane were not detected: during 

the second ground water sampling event, while toluene, l,l-dichloroethane, 

l,l-dichloroethylene and bromodichloromethane were detected during the second 

sampling event and not in the first round. With the above exceptions, the 

concentrations and compounds detected during both events, were similar. 

Annual fluctuations in hydrogeological parameters (e.g., ground water levels, 

direction of flow, etc.), sampling techniques and laboratory contamination may 

account for the variability in results between the two ground water sampling 

events. 

All of the ground water sampling information indicate that a number of 

volatile organic compounds are present.in the ground water around tank 53 and 

that a plume of ground water contamination is moving downgradient of the tank. 

," ,JI-. 

During the 1985 tank closure investigation, water samples were collected 

from each of the tanks at Tank Farm Five. The samples were analyzed for both 

aromatic and chlorinated volatile organic compounds, as well as priority 

pollutant metals, and other miscellaneous parameters (e.g., pH, BOD, TSS). No 
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organic compounds were detected in the water samples collected from three of 

the tanks, numbers 49, 58, and 59. Tank 54 had only 42 ppb of total volatile 

organics detected in its water sample and tank 56 had detectable 

concentrations levels of chlorcform detected in its water sample. Several 

hundreds of parts per billion of chlorinated and aromatic organic compounds 

were detected in the water samples from the remaining tanks, numbers 50, 51, 

52, 53, and 55. The source of chlorinated solvents in the non-waste o.il tanks 

(all the tanks except numbers 53 and 56) is unknown. The presence of these 

solvents, many of which are considered potential human carcinogens, increase 

the potential for serious ground water contamination, if the tanks are 

discovered to be leaking. 

All of the tank water samples contained detectable concentrations of 

copper, 0.02 to 0.07 ppm, and zinc, 0.01 to 0.12 ppm. Most tank water samples 

did not contain detectable concentrations of other metals, except tanks 

numbers 51, 53, and 56. The water samples from these tanks contained cadmium 

and lead at concentrations near the analytical detection limit. 
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TABLE 1 

NETC-NEWPORT 
SUMMARY OF FIELD INVESTIGATION PROGRAM 

SITE ACTIVITY SCOPE NUMBER OF SAMPLES SAMPLE ANALYSES 

01 - McAllister Point Landfill Geophysical Survey 50' spaced traverse N/A N/A 
'Surface Soil Sampling 17 locations 17 samples 

-Test Borings 10 borings -2-*J--%mples/boring ;I: P1",:h~~:ha~~x~~?:in(~~Lp(4) 

,Monitoring Wells 9 wells 
I' 

1 per well plus TCL' 
3 existing wells 

.Surface Water Sampling 2.leachate'springs 1 per spring TCL 
Sediment Sampling 20 locations 2 per location TCL volatiles, semi-volatile, 

inorganics. PCBs 
Biota Sampling 20 locations 1 per location TCL semi-volatile, inorganics, 

PCBs 

02 - Melville North Landfill Geophysical Survey 
\Surface Soil Sampling 

50' spaced traverse N/A N/A 
15 locations 15 samples 

'Test Pits Field-determined 2 soil and 2 sludge 
;t: ":",thS::ha~~x~bP:i'(~~Lp 

'Test Borings 10 borings 2-3 samples/boring TCL: archive dioxin('): TCLP(4) 
\Monitoring Wells 5 wells 1 water sample per well; TCL; 

2-3 soil samples/boring TCL, archive dioxin('), TCLP(4) 
Sediment Sampling 10 locations (3 on-site) 1 per location TCL volatiles, semi-volatiles, 

inorganics, PCBs 
Biota Sampling 7 locations 1 per location TCL semi-volatile, inorganics, 

PCBs 

09 - Old Fire Fighting 
Training Area 

Geophysical Survey 
,,Soil Gas Survey 

Surface Soil Sampling 
\Test Borings 
'Monitoring Wells 

Sediment Sampling 

Biota Sampling 

50' spaced traverse 
100' site grid 
6 locations 
7 borings 
5 Wells 

8 locations 

8 locations 

N/A N/A 
48 points vocs 
6 samples 
l-2 samples/boring :E:,pa",5hf::"aT~x~~?~~~';~H(~) 

1 water sample per well TCL 
l-2 soil samples/boring TCL, archive dioxin('), TPH(S) 
1 per location TCL volatiles, semi-volatiles, 

inorganics, PCBs 
1 per location TCL semi-volatiles, inorganics, 

PCBs 



TABLE 1 

NETC-NEWPORT 
SUMMARY OF FIELD INVESTIGATION PROGRAM 

(Continued) 

SITE ACTIVITY SCOPE NUMBER OF SAMPLES SAMPLE ANALYSES 

12 - Tank Farm Four Soil Gas Survey 400' site grid and Approx. 80 points vocs 
4 per tank area 

' Surface Soil Sampling 30/18(2) samples 
_ ' 1 . 

TP;CB];~f{JCL pesticides, 

.: 
\ Monitoring Wells 8 wells 1 water sample per well; TCL; 

l-2 soil samples/boring TCL archive dioxin(') . . 
Surface Water Sampling 3 locations 1 per location TCL'(less pesticides/PCB:!H(s) 
Sediment Sampling 6 locations 2 per location TCL (less pesticides) 
Tank and Structure Sampling 12 tanks and l-3 per location EP Toxicity, (less pesticides)(') 

TCL volatile. semi-volatile, 1 structure 

d and 
area 

Approx. ;. 13 - Tank Farm Five 

I 

Soil Gas Survey 

\ Surface Soil Sampling 

'Monitoring Wells 

400' site gri 
4 per tank 

l-2 per tank 
1 per tank 

6 wells 

Surface Water Sampling 5 locations 

and 2 existing wells; 
8 existing wells; TPH‘; lead 

l-2 soil samples/boring/ Kh, ;;;iive dioxin('), TPH(S) 
.l per location , 

Sediment Sampling 5 locations 1 per location TPH, Lead PCBs 
Tank and Structure Sampling 11 tanks and l-3 per location EP Toxicity 

pesticide;)!:\ (less 
1 structure TCL volatile(7jemi-volatile, 

TC;n~~~~:'~:sticides/PCBs)(8) 
TC~i~~~~T,p~~Ficides), archive 

32 1 
30/18(2 

65 points vocs 

) samples TPztB7e?t{'CL pesticides, 

1 water samole oer well TCL; 

(1) Samples archived for dioxin and furan analyses. 

(2) Phased investigation, first phase/second phase. 
,?I\ A^^ ,,,..,... -...-.I..-..4 Cnr nnr,;r;rlac,prRr ,.J, "IIC mm,p,c c..llca,,LF" I". yz"'*"L.s,. -we. 

(4) TCLP analysis of approximately 50% of fill samples. 

(5) TPH analysis if no contamination observed in boring. 

(6) Sludge fraction analyses. 

(7) Water fraction analyses. 

(8) Oil fraction analyses. 

(9) Structure soil/waste samples. 
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1.0 INTRODUCTION 

This Field Sampling Plan describes in detail the field tasks necessary to 

conduct the remedial investigation of five sites at the Naval Education and 

Training Center (NETC) in Newport, Rhode Island. Field investigation (activity 

details are presented for the following five NETC sites: McAllister Point 

Landfill (# 011, Melville North Landfill (# 021, Old Fire Fighting 'Training 

Area (# 091, Tank Farm Four (# 121, and Tank Farm Five (# 13). A map of each 

site is provided on Figures 1 through 5. Information which was used in 

developing this sampling plan included previous site investigation results of 

an Initial Assessment Study (Envirodyne, 1983) of all of the sites and a 

follow-up Confirmation Study (Loureiro, 1986) of three of the five sites 

listed above (McAllister Point Landfill, Melville North Landfill, and Tank 

Farm Four). Information obtained from a tank closure report (ERA, 1987) for 

two tanks at Tank Farm Five was also used in developing the sampling plan for 

that site. A summary of the results of those studies is presented in the 

Background Investigation Report provided as Volume I of this Work Plan. This 

sampling plan addresses the recommendations of the Confirmation Study 

completed for three of the sites. The plan also addresses those data 

requirements necessary for conducting a remedial investigation and feasibility 

study under CERCLA, as amended by SARA, and the NCP. The general procedures 

for meeting those data requirements were adopted from the current EPA RI/FS 

guidance (U.S. EPA, 1988). Some of the field sampling methods to be used 

during the RI and referenced in this plan were adopted from other EPA guidance 

documents (U.S. EPA, 1984 and U.S. EPA 1987). 

This sampling plan is organized by the type of activity and matrix 

sampled, rather than by site. For example, all of the sites planned for soil 

gas surveys are discussed together, along with the sampling methodology. The 

field activities are presented in the plan according to the chronological 

order in which they are planned to occur, starting with the field mobilization 

and ending with a land survey of all the sample locations. As is presented in 

the EPA RI/FS guidance, the elements addressed in this sampling plan include 

the following: 

0 sampling objectives; 
0 sample location and frequency; 
0 sample analyses; 
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l sample equipment and procedures; and 
l sample designation. 

A preliminary risk assessment was performed for several of the sites in 

the Confirmation Study (Loureiro, 1986). The results of this and other 

studies at the sites indicated that additional field investigation activities 

are necessary to determine whether, and to what extent, a threat to human 

health or the environmental exists. 

The focus of this sampling plan is to ensure that adequate data is 

available to perform risk/endangerment assessments consistent with current EPA 

guidance. The proposed sampling plan also meets current Navy policy to follow 

CERCLA guidance and procedures while conducting investigations at hazardous 

waste sites. This sampling plan presents the minimum investigation effort 

believed necessary to evaluate the contamination at each site. The #sampling 

effort will be expanded as is indicated necessary by the findings and sample 

results of the initial investigation activities. 

The field survey and sampling procedures for each activity are described 

in the Sections 3.0 and 4.0 of this plan. A summary of the planned field 

investigation activities is presented in Table 3 at the end of Section 4.0. 

When applicable, EPA guidance documents are referenced concerning appropriate 

survey and sampling methods. Copies of the referenced survey and sampling 

methods are provided in Appendix A of this plan. 

The quality assurance/quality control procedures for field sampling and 

laboratory analyses are presented in the project Quality Assurance/Quality 

Control (QA/QC) Plan provided in Volume III of this Work Plan. All of the 

laboratory analytical procedures will be conducted according to established 

EPA Contract Laboratory Program (CLP) protocols; however, the data packages 

and validation procedures will adhere to Naval Energy and Environmental 

Support Activity (NEESA) Level C protocols. 

The mandatory health and safety guidelines for all of the field 

investigations are presented in the Health and Safety Plan (HASP) provided in 

Volume V of this Work Plan. The HASP is based on established TRC C!orporate 

Health and Safety Program which was developed in accordance with all 

applicable federal requirements. 
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1.1 Samplinq Plan Objectives 

The proposed sampling effort for each site was developed based upon the 

need to obtain additional field data in order to meet site-specific RI/FS 

objectives. As specified by EPA RI/FS guidance, in general, the RI/FS must 

obtain data to define the sources of contamination, determine the nature and 

extent of contamination, potential migration pathways, and the potential 

receptors and associated exposure pathways to the extent necessary to: 

l determine whether, and to what extent, a threat to human health or 
the environment exists; and 

l develop and evaluate remedial action alternatives. 

The specific sampling plan objectives for each site are presented below. 

Site 01 - McAllister Point Landfill 

l determine the presence and nature of surface soil contamination; 

0 determine the extent of fill material; 

l determine the nature of fill material contamination; 

,..Sh. l determine the nature and extent of ground water contamination; 

i l determine the nature and extent of sediment and biota 
contamination in the adjacent bay; and 

.a determine the degree of hydraulic connection between the ground 
water and adjacent bay. 

Site 02 - Melville North Landfill 

l determine the presence and nature of surface soil contamination; 

l determine the nature and extent of contamination related to the 
oily deposits on d portion of the site; 

l determine the location of the waste lagoons which existed on the 
site; 

l determine the nature of contamination in the pre-existing waste 
lagoons; 

l determine the location and extent of fill material; 

* determine the nature of fill material contamination; 

l determine the presence and nature of ground water contamination; 
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l determine the degree of hydraulic connection between the ground 
water and adjacent bay; and 

l determine the presence and nature of sediment and biota 
contamination in the adjacent bay. 

l determine the presence and nature of sediment contamination in the 
wetlands adjacent to the site. 

Site 09 - Old Fire Fighting Training Area 

l determine the presence and nature of surface soil contamination; 

l determine the nature and extent of subsurface soil contamination;: 

l determine‘the presence and nature of ground water contamination; 

l determine the degree of hydraulic connection between the ground 
water and adjacent bay; and 

l determine the presence and nature of sediment and biota 
contamination in the adjacent bay. 

Site 12 - Tank Farm Four 

l determine the locations of past sludge disposal/burning areas; 

o determine the nature of contamination associated with the past 
sludge disposal/burning areas; 

l determine the nature and extent of surface' water and sediment 
contamination in the on-site brook; 

l determine the nature and extent of ground water contamination; 

l determine the physical and waste characteristics of the contents 
of the underground storage tanks; and 

l determine the presence and nature of contamination in ,the 
oil/water separator. 

Site 13 - Tank Farm Five 

l determine the locations of past sludge disposal/burning areas; 

l determine the nature of contamination associated with the p,ast 
sludge disposal/burning areas; 

l determine the nature and extent of surface water and sediment 
contamination in the on-site brook; 

l determine the nature and extent of ground water contamination; 

l determine the physical and waste characteristics of the contents 
of the underground storage tanks; and 

l determine the presence and nature of contamination in the burning 
pit. 
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2.0 MOBILIZATION 

The project mobilization activities include establishing a field office, 

equipment storage area, and equipment decontamination areas. The details of 

the location and/or construction of these facilities are subject to Navy 

approval. These facilities and the defined work zones for each site are 

described in the discussion below. 

2.1 Field Office and Storage Facilities 

A field office trailer and equipment storage trailer will be established 

at the McAllister Point Landfill for use during the investigation of all five 

sites. The field office trailer will serve as the central command center for 

all field investigation activities. The equipment storage trailer will be 

located adjacent to the field office trailer. The equipment storage trailer 

will have two separate rooms which will serve as storage areas for personnel 

protection equipment and sampling equipment, respectively. Each trailer will 

have electricity and in addition the office trailer will have telephone 

service. A portable personnel sanitary facility will be located adjacent to 

these two trailers for use by on-site personnel during the field investigation 

activities. The portable sanitary facility will be serviced weekly by the 

supply vendor. The proposed location for the trailers and portable sanitary 

facility is provided in the HASP. 

The field office trailer will serve as the central work area for all 

sample documentation activities. Copies of all site reports, investigation 

plans, maps, sample log books, and chain-of-custody records will be maintained 

in this trailer. As specified in the project Health and Safety Plan (HASP) 

(contained as Volume V of this Work Plan), critical emergency situation 

information (e.g., emergency numbers, hospital location map) will be 

prominently displayed in the office trailer for quick reference. 

The field office will also serve as the central communication base for the 

coordination of all field activities. Field teams at each site will be 

equipped with portable 2-way FM radios to allow direct communication between 

the field teams and command center. Radio communication will broadcast using 

only those radio frequencies and power levels pre-approved by the Navy. Also, 
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as previously discussed, the field office trailer will be equipped with 

telephone service to provide communication with outside parties during all 

site investigation activities. 

2.2 Equipment Decontamination Areas 

The decontamination of field equipment is necessary for increased 

personnel protection and to minimize the possibility of spreading 

contamination and/or cross contamination during investigation activities. 

Decontaminated equipment will be used at each sampling station and for each 

sample collected at a particular station. 

During the mobilization activities, an equipment decontamination area will 

be constructed at three of the five sites planned for investigation. Due to 

the difficulty in restricting site access and the visibly undisturbed nature 

of the site, an equipment decontamination area will not be constructed at the 

Old Fire Fighting Training Area site. All equipment decontamination 

associated with this site will occur at one of the other established site 

decontamination areas. Due to the possible variable nature of contamination 

at each of the two landfills, an equipment decontamination area will be 

constructed at each of these sites. Given the similarity in the nature of 

contamination and proximity of Tank Farms Four and Five, an equipment 

decontamination area will be constructed at Tank Farm Five for use du,ring the 

investigation of both tank farms. The decontamination area will be 

constructed at Tank Farm Five since it will provide closer access for the 

decontamination of equipment from the Old Fire Fighting Area site, which is 

expected to have contamination similar to the tank farms. 

Contaminated downhole drilling/sampling equipment will be transported from 

the Old Fire Fighting Training Area and Tank Farm Four to the Tank Farm Five 

decontamination area for cleansing. Prior to transporting the equipment to 

Tank Farm Five, excess contamination (e.g., drill cuttings) on all sampling 

equipment will be removed from the vehicles and equipment and used as backfill 

at the appropriate sample location or contained in an approved 55-gallon 

drum. The site-specific criteria concerning the planned, final disposition of 

the test boring drill cuttings is presented in the "Test Boring Sampling 

Methods" section of this report. All well boring drill cuttings will be 
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contained in 55-gallon drums. All used equipment (e.g., spoons, augers) will 

be appropriately contained with plastic sheeting or other suitable methods 

(e.g., plastic trash bags) to eliminate the potential of spreading 

contamination while in transit to the off-site, designated decontamination 

area. The locations for the three designated equipment decontamination areas 

are provided in the project HASP. A typical cross-section of a 

decontamination pad is provided on Figure 6. 

The field investigation equipment which will be decontaminated at the 

designated areas includes drill rigs, downhole drilling/sampling equipment 

(e.g., augers, split spoons), backhoes, and well construction material. Drill 

rigs (i.e, drilling rods and platform) and backhoes (i.e., bucket and boom) 

will be decontaminated between each sampling/investigation station. All 

downhole drilling and sampling equipment will be decontaminated prior to each 

use and at the completion of all investigation activities. Well construction 

materials (e.g., casing, screen, fittings) will be decontaminated prior to 

installation. 

c_-, A steam cleaner will be used for equipment decontamination at each of the 

designated equipment decontamination areas. Additional field decontamination 

procedures will be followed on the downhole sampling equipment (i.e., split 

spoons) and well construction materials as detailed in the QA/QC Plan provided 

in Volume III of this Work Plan. 

Wash water resulting from the decontamination activities will be collected 

and stored in Department of Transportation (DOT)-approved 55-gallon drums. 

Specific drum handling and storage procedures are provided in Section 4.5.3 of 

the project Health and Safety Plan. All decontamination waters will be 

segregated and contained in labelled drums according to contributing site and 

activity to aid in the identification of potentially contaminated water 

following the field investigation. All drums will be stored in the assigned 

drum staging area located at each of the three sites having equipment 

decontamination areas. The locations for the drum staging areas will be 

selected in consultation with the Navy during the mobilization activities. 
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2.3 Site Work Zones 

Each site will be divided into designated work zones to control and reduce 

both the possibility of human contact with any contaminants present at a site, 

and the removal of contaminants by personnel or equipment leaving a site. 

Overall, site control is necessary to provide safe working conditions for 

on-site personnel. Each site will be divided into three contiguous zones as 

indicated in the project HASP provided in Volume V of this Work Plan. The 

three zones will include a support area, which is an area that 9will be 

considered noncontaminated or clean, a contamination reduction or 

decontamination area, and an exclusion area which is an area that will be 

considered contaminated. The planned locations for each site's work zones are 

provided in Section 4.8 of the HASP. 

The support zone will contain investigation support equipment (i.e., 

command post, equipment storage area, vehicles). The field office ,trailer, 

which will be located in the support zone for the McAllister Point Landfill 

site, will be the central command center for all of the site investigations. 

All of the other site support zones will contain the on-site pmersonnel 

vehicles which will provide daily storage space and temporary shelter for the 

personnel. 

The contamination reduction zone or decontamination zone will be marked 

and consist of an area between the exclusion zone and support zone. All 

personnel and equipment entering or exiting the exclusion zone will pass 

through a contamination reduction zone, except in the case of an emergency 

when it may be necessary to use an alternate exit. All personnel entering the 

exclusion zone will wear prescribed protective equipment and follow 

appropriate decontamination procedures upon exiting the exclusion zone and 

passing through the contamination reduction zone. 
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3.0 SITE RECONNAISSANCE SURVEYS 

Prior to conducting any sampling or subsurface work, site surveys will be 

conducted to determine the ambient conditions at each site and to aid in the 

determination of final sample locations. The site surveys will consist of 

visual, ambient air, radiological, geophysical, and soil gas surveys. 

3.1 Visual Survey 

A physical walkover of each site will be performed by the TRC field team 

to familiarize themselves with the individual sites. Site-specific health and 

safety considerations will be reviewed before and during the walkovers. 

Appropriate locations for investigation grids will be selected and staked at 

each site in support of the planned site surveys and sampling activities 

(e.g., geophysical, soil gas). Designated drum staging locations will be 

selected and constructed. Clear access for drilling rigs to all planned test 

boring and well locations will be established during the survey. Surface 

features such as buildings, manholes, and utilities will also be noted during 

the visual survey. TRC will coordinate with the Navy to assure that all 

subsurface investigation activities avoid buried utilities and other similar 

known potential hazards. 

3.2 Ambient Air and Radiological Surveys 

.An ambient air monitoring survey and radiological emission survey will be 

conducted at each site as a health and safety precautionary measure. An 

Organic Vapor Analyzer (OVA) will be used to survey each site to determine 

on-site background organic vapor conditions. Ambient air monitoring will also 

be conducted throughout all of the site investigation activities as specified 

in the, project HASP. Although there is no knowledge or record of any 

radioactive waste being present at any of the sites, a radiological survey 

will be conducted at each site. Due to the varying nature of the s:ites, the 

radiological surveys will consist of a general walkover survey at the two tank 

farms and Old Fire Fighting Training area and a gridded traverse survey at the 

two landfills. The general walkover surveys will be conducted in those areas 

planned for sampling activities. At each of the two landfills, a series of 

traverses spaced approximately 50 feet apart will be continuously monitored in 

each survey. The traverse spacing will be modified as is necessary (i.e., 
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reduced or concentrated) in those areas where deviations from background 

readings are observed. The radiological survey will be conducted with a 

scintillation meter (Ludlum Model 19 Micro R Meter). Meter readings will be 

monitored throughout each survey, and any deviations from background will be 

recorded. Background values for the air and radiological surveys will be 

determined off site before and after each survey. 

3.3 Geophysical Survey 

A geophysical survey will be conducted at the following three sites: 

McAllister Point Landfill, Melville North Landfill, and Old Fire Fighting 

Area. The geophysical survey will be conducted with a Geonics EM-31 

electromagnetic (EM) terrain conductivity meter. The EM-31 has a fixed 

intercoil spacing of 3.7 meters (12 feet) and an effective penetration depth 

of approximately 6 meters (20 feet). In general, the EM surveys will be used 

to aid in determining the location and/or extent of buried electrically 

conductive objects (e.g., tanks, drums, structures) and waste areas (pits, 

fill). This information will aid in "fine-tuning" the final locations for 

investigative borings and wells. All geophysical survey findings will be 

reviewed with representatives of the Navy to evaluate and revise the number 

and locations of the planned preliminary boring and well locations, as 

justified by these findings. 

As specified above, an EM-31 geophysical survey will be conducted at three 

of the five sites included in this investigation. The specific purpose of the 

EM survey varies for each site. An EM survey will be conducted at the 

McAllister Point Landfill and Melville North Landfill to aid in determining 

the extent of each landfill. The EM survey will also be used at the Melville 

North Landfill site to aid in locating waste pits which appear to have existed 

on a portion of the site (as identified in historical aerial photos of the 

site). An EM survey will be conducted at the Old Fire Fighting Training Area 

to aid in locating buried waste and/or underground structures previously 

associated with the site's operation (as identified in historical aerial 

photos of the site). At a minimum, the EM surveys will be conducted 

continuously along traverses spaced approximately 50 feet apart. More 

detailed EM surveys will be conducted around those areas suspected of having 

buried object/materials and around those areas of detected anomalies. The 
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planned locations for the geophysical survey traverses at the three sites are 

.r..ma., shown in Figure 7, 13 and 20. 

A magnetic locator (Schonstedt Model GA-52B) will also be used to 

investigate those areas of the sites where magnetic anomalies are detected 

with the m-31. The magnetic locator is designed to locate buried 

ferromagnetic objects. The magnetic locator will be used at all of the sites 

to check all subsurface investigation locations (i.e., borings and test pits) 

prior to drilling and/or excavation activities for the possible presence of 

unknown buried utilities and other buried hazards (e.g., drums, tanks). If 

unknown buried objects are detected at a planned sample location, the sample 

location will be moved to avoid the detected anomaly. 

During all of the geophysical surveys, potential interferences to the 

survey data such as power lines, fences, and other surficial ferromagnetic 

objects will be noted in field notebooks. 

3.4 Soil Gas Survey 

_c -\ Soil gas surveys will be conducted at the following three sites: Old Fire 

Fighting Training Area, Tank Farm Four, and Tank Farm Five. In general, soil 

gas sampling will be used at these sites to aid in defining the presence, 

nature, and extent of subsurface contamination. 

_/---. 

Increased concentrations of gaseous volatile organic compounds are 

commonly present within the pore space of contaminated unsaturated soils, 

above contaminated buried wastes, and above ground water contaminant plumes. 

Analysis of soil gas survey results is typically an effective screening method 

for determining the presence and extent of an area contaminated with volatile 

organic compounds. Soil gas sampling is planned for those sites which are 

known to have volatile organics soil and/or ground water contamina,tion and 

physical characteristics lending themselves to such a survey (e.g., 

homogeneous soils, shallow ground water table). The soil 9s survey 

information should aid in directing the surface and subsurface investigation 

activities at the three sites. All soil gas survey findings will be reviewed 

with representatives of the Navy to evaluate and revise the number and 

locations of the planned preliminary boring and well locations, as jtustified 

by these findings. 
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Soil gas sampling is not planned for the two landfill sites. Due to the 

physical nature of'these sites (i.e., nonhomogeneous fill, capped areas), a 

soil gas survey would not provide information useful to the investigation of 

either site. Also, given the investigation objectives of each site, a soil 

gas survey is not necessary for these sites. The geophysical and test boring 

investigation planned for these sites should provide the information necessary 

to define the nature and extent of each landfill and direct further 

investigation activities (i.e., well placement, surface water/sediment 

sampling). 

l Soil Gas Sampling Strategy and Location 

Sampling grids will be established at the three sites to characterize the 

site or particular areas of a site in a systematic manner. In general, the 

grids will encompass those areas suspected of having contamination. At the 

Old Fire Fighting Training Area site, the grid will encompass the complete 

site to aid in locating the sources and extent of contamination. At the two 

tank farm sites, grids will be established across the site and concentrated 

around specific areas to determine the presence and extent of contamination 

around potential contamination sources and across the site. 

During the soil gas surveys, the sampling grid will be exte:nded as 

necessary to sufficiently define areas of volatile organic contamination. 

Samtiling points may be added to provide further definition, as judged 

necessary by the TRC field team leader. The site-specific soil gas survey 

descriptions are provided below. 

3.4.1 Site 09 - Old Fire Fighting Area 

Oil was encountered on the site approximately 5 feet below the surface 

during a 1987 geotechnical investigation. It is likely that the oil detected 

at the site is associated with past fire fighting training activities. 

Historic information indicates that these training activities occurred across 

the site. Thus, it is likely that volatile organic contamination associated 

with the fuel or waste oils used in the training operations may exist across 

the site. 

A soil gas survey will be conducted across the site to aid in determining 

the location of the contamination sources and extent of contamination. The 
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survey will be conducted on a lOO-foot interval grid. The soil gas survey 

will not be conducted on top of the two soil mounds present at the site. The 

extent of the survey will be modified (i.e., concentrated), as necessary, in 

those areas where apparent contamination sources are detected and to aid in 

defining contamination boundaries. The approximate location of the planned 

grid is shown in Figure 21. 

3.4.2 Site 12 - Tank Farm Four 

The underground storage tanks (USTs) at this site are known to have once 

contained diesel and fuel oil. The results of previous investigations at the 

site document the presence of petroleum-based hydrocarbons in tank contents 

and in ground water monitoring wells at the downgradient edge of the site. 

This information indicates that the ground water at the site is contaminated 

with volatile organic compounds and that the likely source is the USTs.. Based 

upon the location of the .USTs and the existing contaminated monitoring wells, 

it would appear that ground water contamination exists across the site. 

A soil gas survey will be conducted across the site to determine the 

nature and extent of the ground water contamination. The survey will 

initially be conducted around each tank, around the oil/water separator and on 

400-foot intervals along one traverse downgradient of the main tank area. If 

the results of the soil gas survey along the one traverse detect the ground 

water contamination at the site, soil gas sampling will be conducted across 

the rest of the site on a 400-foot grid. The extent of the survey will be 

modified (i.e., concentrated), as necessary, in those areas where apparent 

contamination sources are detected, and to aid in defining contamination 

boundaries. Soil gas surveys will be conducted around each of the USTs and 

the oil-water separator to determine the possible sources of ground water 

contamination (i.e., leaking tank, disposed tank bottom sludge). The surveys 

at the USTs will be conducted on a concentric lOO-foot interval grid around 

each tank. The first sampling point at each location will be located in what 

is believed to be the downgradient ground water flow direction so as to aid in 

determining if a contamination plume is flowing away from the tank. The soil 

gas survey around the oil/water separator will be spaced around the structure 

to provide an initial indication of the presence of any subsurface volatile 

compound contamination around the structure. This plan will result in 
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four sample points per tank area and four sample points around the oil/water 

separator. The approximate locations of the planned grids are shown on 

Figure 27. 

3.4.3 Site 13 - Tank Farm Five 

USTs at this site are known to have once contained diesel and fuel oil. 

The results of previous investigations at the site indicate the presence of 

petroleum-based hydrocarbons (aromatic and/or chlorinated volatile organic 

compounds) in ground water monitoring wells and USTs at the site. This 

information indicates that ground water at a portion of the site is 

contaminated with volatile organic compounds and that the likely source is the 

nearby USTs. Based upon these findings, and the existence of additional 

similar USTs across the site, it is considered likely that ground water 

contamination exists across the site. 

A soil gas survey will be conducted across the site to aid in determining 

the nature and extent of ground water contamination. The survey will 

initially be conducted around each tank, around the burning pit, and on 

400-foot intervals along one traverse downgradient of the main tank area. If 

the results of the soil gas survey along the one traverse detect the ground 

water contamination at the site, soil gas sampling will be conducted across 

the rest of the site on a 400-foot grid. The extent of the survey will be 

modified (i.e., concentrated), as necessary, in those areas where ,apparent 

contamination sources are detected and to aid in defining the contamination 

boundaries. Soil gas surveys will also be conducted around each of the USTs 

and the burning pit to determine the possible sources of ground water 

contamination (i.e., leaking tank, burning pit waste, disposal tank bottom 

sludge). The surveys at the USTs will be conducted on a concentric lOO-foot 

interval grid around each tank. The first sampling point at each location 

will be located in what is believed to be the downgradient ground wa,ter flow 

direction so as to aid in determining if a contamination plume is flowing away 

from the tank. The soil gas survey around the burning pit will be spaced 

around the structure to provide an initial indication of the presence of any 

subsurface volatile compound contamination around the structure. This plan 

will result in four sample points per tank area and four sample points around 

the burning pit. The approximate location of the planned grids are shown on 

Figure 31. 
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l Soil Gas Sampling Method 

Soil gas sampling will be accomplished by inserting a steel probe into the 

ground and withdrawing an air sample from the-soil. The depth that the steel 

probe will be inserted into the ground at each site will be determined after 

experimenting at a number of different depths. The steel probe will be 

removed, and a section of Teflon@ tubing (with one end closed off and air 

holes located along the length of the tubing) will be quickly inserted into 

the hole. The top of the hole will be sealed with an inert plastic putty 

which will not allow outside air to enter the hole. The Teflon@ tubing will 

be attached to a vacuum pump, and a vacuum will be applied to the tubing. A 

clamp will then 'be applied to the Teflon@ tubing and the tubing allowed to 

equilibrate for a defined period of time (approximately 10 to 20 minutes). 

The soil gas inside of the Teflon@ tubing will be sampled with a 50 cc sterile 

glass syringe. The soil gas sample will then be injected into a portable gas 

chromatograph (GC) and analyzed for volatile organic compounds. The 

calibration procedures and associated quality assurance/quality control 

(QA/QC) for the portble GC are contained in Volume III - QA/Qc Plan of this 

Work Plan. 

0 Soil Gas Sample Designation 

Each soil gas sampling grid point will have an established alpha\-numeric 

reference system consisting of letters starting from "A" and increasing along 

one- axis and numbers starting from "1" and increasing along the other 

perpendicular axis. When several grids are established on one site, each grid 

will be assigned a number which will precede the sample activity designation. 

Each sample will have a designated field identification number which will 

reference the site name, sample number, grid number, grid point, and sample 

date. Below is an example of the planned soil gas sample designation scheme. 

Example: TF4-lSG-M6-51089 

where: TF4 = Tank Farm Four 
1 = Grid Number (necessary only if multiple grids on a site) 
SG = Soil Gas Sample 
M6 = Grid Point 
51089 = Sample Date 
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4.0 FIELD SAMPLING ACTIVITIES 

.,. ,P_“_ 

The planned field sampling activities include surface soil sampling, test 

pit sampling, test boring soil sampling, well boring soil sampling, monitoring 

well ground water sampling, surface water sampling, sediment sampling, biota 

sampling, and tank/structure sampling. This sampling plan presents the 

minimum investigation effort believed necessary to evaluate the contamination 

at each site. The sampling effort will be expanded as is indicated nlecessary 

by the findings and sample results of the initial investigation activities. A 

summary of the planned field investigation activities is presented in Table 3 

at the end of this section. 

4.1 Surface Soil Samplinq 

Surface soil samples will be collected from each of the five sites. 

Surface soil sampling activities will concentrate on those areas surrounding 

possible and/or known contamination sources (e.g., tanks, pits, landfills). 

In general, surface soil sampling will be conducted to aid in determining the 

presence, nature, and extent of surface soil contamination at each sit,e. This 

information will aid in meeting the overall sampling objectives stated in 

Section 3.1 of this report. Information obtained from the initial site 

surveys may be used in fine tuning the final surface soil sample locations at 

each site. 

l Surface Soil Sampling Strategy and Location 

Limited soil sampling has been conducted at several of the sites being 

investigated. When appropriate, the results of previous investigations were 

used in establishing the surface soil sampling strategy for each site. Surface 

soil samples will be collected and analyzed as discrete and composite samples. 

The specific surface soil sampling scheme for each site is presented below. 

4.1.1 Site 01 - McAllister Point Landfill 

Surface soil samples will be collected from fifteen (15) locations on-site 

and two locations off-site. The fifteen on-site surface soil samples will be 

collected outside of established fill areas, and the two off-site surface soil 

samples will be collected from areas representative of background conditions. 

Although a composite soil sample was collected from the site in a previous 
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investigation and was found to have no detectable priority pollutants, it is 

believed that this sample is representative of the landfill cap material, not 

contaminated source material. The planned fifteen surface soil samples will 

be collected from locations outside of the capped landfill area. The 

approximate locations for these surface soil samples are shown on Figure! 13. 

Due to the unknown nature of material deposited in the landfill and the 

lack of representative surface soil data from previous investigations, all of 

the surface soil samples collected from this site will be analyzed for the 

full list of Target Compound List (TCL) parameters and archived for possible 

dioxin and furan'analyses. The sample analyses results will be reviewed to 

determine if dioxin and furan analyses are appropriate for any of the samples 

based upon the detected TCL compounds. The target compound list includies both 

organic and inorganic compounds. A list of the TCL parameters is provided in 

Section 5.0 of Volume III - QA/QC Plan of this Work Plan. The two off-site 

surface soil samples will be analyzed for TCL metals to provide an indication 

of background metal concentrations in area soils. 

4.1.2 Site 02 - Melville North Landfill 

Fifteen (15) surface soil samples will be collected from across the site. 

The fifteen surface soil samples will be collected outside of established fill 

areas. The approximate locations for the surface soil samples are shown on 

Figure 14. 

Previous surface soil sampling was conducted at the site in and around the 

area containing visible oily deposits. In the Verification Step of the 

Confirmation Study, one composite sample collected from the oily deposits was 

found to contain lead and very high concentrations of petroleum-based 

hydrocarbons. No polychlorinated biphenyls (PCBs) were detected in the 

sample. In the Characterization Step of the Confirmation Study, a visual 

field investigation was conducted to determine the extent to which oil from 

the deposits had contaminated nearby soil. The results of the visual field 

observations stated that "oily material has not migrated laterally away from 

the surface piles of the soil". These visual observations were not confirmed 

by any soil sample laboratory chemical analyses. 
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The results of the Confirmation Study provide a gross indication of the 

presence of contamination in the visible oily deposits investigated at the 

site. A lack of full scan chemical analyses on the waste deposit samples and 

any analyses on adjacent soil samples indicates the need for additional 

sampling and analyses in the area. This area will be investigated by TRC 

under a separate service contract for the removal of the oily deposits. 

Due to the unknown nature of materials deposited in the landfill, all of 

the fifteen surface soil samples will be analyzed for the full list of TCL 

parameters and archived for possible dioxin and furan analyses. The sample 

analyses results‘will be reviewed to determine if dioxin and furan analyses 

are appropriate for any of the samples based upon the detected TCL compounds. 

4.1.3 Site 09 - Old Fire Fightinq Training Area 

Surface soil samples will be collected from six (6) locations across the 

site. The samples will be collected from those areas of concern with respect 

to human exposure (e.g., child care center, baseball field, park) and other 

areas which may provide an indication of area1 surface soil contamination 

(e.g., rainfall runoff paths, stressed vegetation, soil mounds). At a 

r; ., - i. mum , the following six surface soil samples will be collected from the 
E L. 3 : one composite samples from the ball park area, one composite samples 

from the child care center area, one composite samples from the park Ipavilion 

area, one composite samples from the shoreline area, one composite samples 

from the large soil mound in the center of the site and one composite sample 

from the soil mound on the western end of the site. The approximate locations 

for these surface soil samples are shown in Figure 22. 

It appears that the original fire training area has been covered with soil 

fill and revegetated to facilitate the use of the property as a park and child 

care center. Thus, it is likely that most of the near-surface soils: now at 

the site are not those that were present during the site's operation. 

Therefore, it is possible that no near-surface soil contamination exists at 

the site; however, this needs to be confirmed for public health risk 

assessment purposes. If surface soil contamination is detected in any of the 

planned surface soil samples, additional follow-up surface soil sampling will 

be conducted to determine the full nature and extent of the surface soil 

contamination at the site. 
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Given the fact that subsurface soil contamination has been docume.nted at 

the site and that no chemical analyses were conducted on samples from the 

site, all of the surface soil samples will be analyzed for the full list of 

TCL parameters and archived for possible dioxin and furan. The sample 

analyses results will be reviewed to determine if dioxin and furan analyses 

are appropriate for any of the samples based upon the detected TCL compounds. 

4.1.4 Site 12 - Tank Farm Four 

Previous surface soil sampling activities conducted at the site during the 

Verification Step of the site's Verification Study included the collection of 

one composite soil sample. The composite soil sample was comprised of soil 

collected near six of the tanks on the site. Sample analyses results 

indicated elevated concentrations of lead and oil/grease in the soil. Samples 

collected during the Confirmation Study from on-site sediment, ground water 

monitoring wells, and tanks were found to contain detectable concentrations of 

petroleum-based hydrocarbons. This information indicates that petroleum-based 

contamination does exist at the site and requires further investigation, 

It is known that petroleum products (e.g., fuel oil, diesel) were handled 

and stored at the site: however, the locations of past tank sludge 

disposal/burning areas at the site are unknown. Therefore, surface soil 

sampling will be conducted in a phased approach to aid in establishing a more 

systematic soil investigation for locating these areas. Initially, samples 

will be collected to determine the presence of petroleum contamination around 

each tank, in areas between the tanks, and around the oil/water separator at 

the site. These samples will only be analyzed for the indicator analysis of 

tptal petroleum hydrocarbons (TPH) and for lead. The information obtained 

from these analyses will be used to focus the full TCL parameter surface soil 

sampling activities. 

Based upon the phased sampling approach discussed above, a total of 

approximately thirty (30) surface soil samples will initially be collected 

across the site. It is estimated that these soil samples will be collected as 

follows: two from around each tank, four from around the oil/water separator, 

and the rest from other areas of suspected contamination (i.e., visible 

contamination, stressed vegetation). The two surface soil samples from around 
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each tank will consist of one composite sample from the whole tank area and 

one discrete sample from any area observed to have signs of contamination 

(e.g., stains, stressed vegetation). In the follow-up sampling, it is 

estimated that a total of approximately eighteen (18) soil samples will be 

collected from across the site. These samples will be collected from in and 

around those areas found to have elevated TPH and/or lead concentrations. It 

is estimated that these samples will be collected as follows: one from around 

each tank, two from around the oil/water separator, and the rest from areas of 

detected TPH contamination. These samples will be analyzed for the full list 

of TCL parameters. It is important to note that if the initial phase TPH and 

lead sample results indicate that no contamination is present in a particular 

area, no additional TCL surface soil sampling will be performed in the area 

unless other information (e.g., soil gas results) indicates the need for such 

sampling. 

4.1.5 Site 13 - Tank Farm Five 

The results of previous investigation activities conducted at the site 

during a tank closure study indicated that volatile organics and metals 

contamination of the ground water exists at the site. Soil samples have not 

been collected from the site for analyses; however, given the past tank sludge 

disposal/burning operations which reportedly occurred at the site, surface 

soil contamination is very likely. 

Petroleum products (e.g., fuel oil, diesel and waste oils) were handled 

and stored in USTs at the site. During the operation of the tank farm, sludge 

collected from the USTs was reportedly burned in an on-site burning pit. The 

burning pit's location is identifiable in the field. It is not known if any 

of the tank sludge burning operations occurred near any of the tanks, as was 

reportedly the case at Tank Farm Four. Therefore, surface soil sampling will 

be conducted in a phased approach similar to that planned for Tank Farm Four. 

The slight difference between the two plans is that surface soil sampling will 

be conducted around the burning pit at this site instead of an oil/water 

separator. Given this difference, the surface soil sampling approach provided 

in the Tank Farm Four section, Section 4.1.4, will be followed at Tank Farm 

Five. 
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0 Surface Soil Samplinq Methods 

Samples to be analyzed for total petroleum hydrocarbons and volatile 

organics will be collected with a hand auger and dedicated stainless steel 

spoon from a depth of 6 to 12 inches. These samples will be transferred 

directly to the appropriate sample container to minimize the loss of volatile 

compounds from the sample. All other surface soil samples will be collected 

directly from the ground surface with a dedicated stainless steel spoon. When 

composite soil samples are collected, the cornpositing of the soil samples will 

be performed by collecting an equal amount of sample from each location and 

placing the samples into a decontaminated stainless steel bowl, and: mixing 

them thoroughly with a dedicated stainless steel spoon. Each compositle sample 

will consist of four aliquots collected from four adjoining quadrants of 

approximately equal area. Discrete soil samples will be collected for the 

petroleum hydrocarbons and volatile organic compounds analyses. 

All sampling devices (i.e., hand augers, spoons) will be decontaminated 

prior to each use according to the procedures described in the projec:t QA/QC 

Plan. Surface soil sampling will be performed according to procedures 

described in Method II-l, provided in Appendix A, as adopted from EPA's Sites 

Characterization Methods Manual (EPA, 1984). 

0 Surface Soil Sample Designation 

-All surface soil samples will be assigned a designated field 

identification number which will reference the site name, sample type, sample 

location number, and sample date. Below is an example of the planned surface 

soil sample designation scheme: 

Example: TF4-SSl-51789 

where: TF4 = Tank Farm Four 
ss = Surface Soil Sample 
1 = Sample Location Number 
51789 = Sample Date 

4.2 

of 

Surface Water, Sediment, and Biota 

Surface water, sediment, and/or biota samples will be collected from each 

the five sites. These samples will be collected to determine if 

,,P-.‘ contamination has migrated from each site into surface water adjacent to or on 
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a site. The sediment and mussel sample data will indicate whether 

contamination is accumulating in these medium and is a threat to the public 

health and environment. 

0 Surface Water Media Samplinq Strategy and Location 

Previous surface water related studies have been completed at several of 

the sites being investigated. Sediment and mussel sampling has been conducted 

in the bay adjacent to both of the landfill sites. Limited surface water and 

sediment sampling has been conducted at the Tank Farm Four site. No surface 

water related sampling has been conducted at the Old Fire Fighting Area site 

or the Tank Farm' Five site. The results of the previous site investigations 

were used in establishing the planned surface water related sampling scheme 

for each site. The specific sampling scheme for each site is presented below. 

..----. 

4.2.1 Site 01 - McAllister Point Landfill 

Sediment and biota samples will be collected from Narragansett Bay 

adjacent to the landfill. Previous site investigations have found elevated 

levels of metals in the bay sediments and mussels adjacent to the site. The 

latest investigation conducted in 1988 by the U.S. Army Corps of Engineers 

found that elevated concentrations of PCBs and petroleum hydrocarbons were 

present in the adjacent bay sediments. Slightly elevated concentrations of 

PCBs were also detected in the mussel samples. The results of the studies 

indicates that the landfill is a source of contamination to the bay and that 

there is a need to investigate the full nature and extent of this 

contamination. 

Sediment and biota samples will be collected from twenty (201 locations in 

c 
Mm& lzA.+J. 

the bay adjacent to the site and from two other locations in h 7 he bay. When _ 

w=senL bN& "-".._ _ .-. _..I mussels and hard shell clams will be collected during biota P .----.. ._..-_-._ _-".l__, ,_, __._ ,._"_, _ "__., ..__ 1 I._y,x_.II. ._. . _^ ._,_. I ,_._... ." ., _.I 
sampling. Fifteen (15) sediment and biota sample locations are separated by - L^ll.",".. __ __ ,I 
either 50-, loo-, or 200-foot intervals on the bay shoreline along the edge of 

the landfill. These shoreline samples will all be collected from l.ocations 

.dRIrr 

just within the water's edge at high tide. A majority of these 15 l.ocations 

are concentrated (i.e., 50- and lOO-foot interval spacing) in tholse areas 

where the most elevated levels of mussel and sediment contaminants were 

detected in previous investigations. Five (5) additional sample locations are 

planned for points in these same areas, but approximately 200 feet out in the 
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bay. An additional five (5) optional sampling locations are located 

approximately 400 feet from the shoreline. Samples will be collected from 

these five optional locations if justified by the results of those samples 

collected for analyses. The planned sample locations are shown on Figure 11. 

Sediment and biota samples will also be collected from two other locations in 

the bay considered to be representative of background conditions. 

Two sediment samples will be collected from each sample location; one from 

depth of 0 to 1.0 foot and one from a depth of 1.0 to 2.0 feet beneath the 

sediment surface. All sediment and biota samples will be analyzed for TCL 

semi-volatile organics, inorganics, and PCBs. The sediment samples will also 

be analyzed for TCL volatile organic compounds. The analytical results of the 

sediment and biota samples will provide information on the nature and extent 

of contamination in the bay adjacent to the site. 

-----lb Leachate samples will also be collected from any leachate sprin 

emanating from the landfill. Two such leachate springs were sampled in a 

previous investigation and found to have elevated concentrations of inorganic 

and organic compounds. All leachate springs will be sampled during this site 

investigation. It is assumed that two leachate springs wjJ,Lba..pr-es_ent during.- 

the investiga.tion,.. Their expected locations are the same as those previously '-- ..__. --,. 
sampled, as is shown on Figure 11. All leachate samples will be analyzed for/ .-. 
the-full list of TCL parameters. 

4.2.2 Site 02 - Melville North Landfill 

Sediment and biota samples will be collected from Narragansett Bay 

adjacent to the landfill. Sediment samples will also be collected from a 

wetlands area adjacent to the site. Previous site investigations did not 

detect any elevated concentrations of metals or PCBs in sediments and mussels 

in the bay adjacent to the site. The scope (i.e., sample number and analyses) 

of the previous investigation was limited and, therefore, did not conclusively 

document that the landfill is not a source of contamination to the bay. 

Sediment and biota samples will be collected during the site investigation to 

determine if the landfill has contributed contamination to the bay. 

Sediment and biota samples will be collected from seven (71 locations in 

the bay adjacent to the site. When present, both mussels and hard shell clams 
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will be collected during biota sampling. Five (5) of the sample locations are 

separated by 300-foot intervals on the bay shoreline along the edge of the 

landfill. These shoreline samples will be collected from locations just 

within the water's edge at high tide. The other two (2) sediment and biota 

sample locations are planned for points in the bay approximately 200 feet from 

the sites' shoreline. The planned sample locations are shown on Figure 18. 

Sediment and biota samples will be analyzed for TCL semi-volatile organic, 

inorganic, and PCB compounds. The sediment samples will also be anal:yzed for 

TCL volatile organic compounds. The planned,sample location are spaced along 

the site such that their analytical results should provide an indication of 

the presence of contamination in the bay adjacent to the landfill. 

.ii-'c1. 

Three sediment samples will also be collected from the wetlands area just 

north of the site. These samples will be collected from three locations 

within the wetlands; two locations just adjacent to the site and one location 

on the northern edge of the wetlands furthest from the site. The planned 

sample locations are shown on Figure 18. These sediment samples will be 

analyzed for the full list of TCL parameters. The analytical results of these 

samples will provide an indication of whether or not the landfill has 

contaminated the wetland area. 

4.2.3 Site 09 - Old Fire Fighting Training Area 

"Sediment and biota samples will be collected from Narragansett Bay 

adjacent to the site. When present, both mussels and hard shell clams will be 

collected during biota sampling. Previous environmental investigations have 

not been conducted at this site and, therefore, the condition of bay sediments 

and biota in this location has not been evaluated. 

, .:--1. 

Sediment and biota samples will be collected from eight (8) locations in 

the bay adjacent to the site. When present, both mussels and hard shell clams 

will be collected during biota sampling. Five of the locations are separated 

by 200-foot intervals on the bay shoreline along the edge of the site. These 

shoreline samples will be collected from just within the water's edge at high 

tide. The other three sample locations are planned for points in the bay 

approximated 200 feet from the sites' shoreline. The planned sample l.ocations 

are shown on Figure 25. The sediment and biota samples will be analyzed for 
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TCL semi-volatile organic, inorganic, and PCB compounds. The sediment samples 

will also be analyzed for TCL volatile organic compounds. The planned sample 

locations are spaced along the site such that their analytical results should 

provide an indication of the presence of contamination in the bay adjacent to 

the site. 

4.2.4 Site 12 - Tank Farm Four 

Sediment and surface water samples will be collected from thie brook 

(Normans Brook) which runs through a portion of the site and into Narragansett 

Bay. A previous investigation at the site included the collection of one 

sediment sample from the brook and the collection of a sediment and surface 

water sample from a ground water swale near the brook. The analytical results 

of the swale samples document that petroleum-based hydrocarbon contamination 

exists in the sediments and surface water in the swale. The sediment sample 

from the brook was not analyzed. The swale is upgradient of the nearby brook 

and it is likely that the water from the swale flows into the brook. It is 

also possible that the brook is a "gaining stream" in that it is hydraulically 

connected to and receives water from the ground water. Given that the site 

ground water is documented as being contaminated and the likelihood $that the 

brook is contaminated, the sediments and surface water in the brook should be 

investigated. The source, nature, and extent of the brook contamination will 

be determined during the site investigation. 

Four of the brook sample locations are on-site, one is off-site and 

upstream, and the other is off-site and downstream at the mouth of the brook. 

Surface water samples will be collected from three of the locations. Sediment 

samples will be collected from all of the locations. The planned sample 

locations are shown on Figure 29. Two sediment samples will be collected from 

each location; one from 0 to 1.0 foot and the other from 1.0 to 2.0 feet below 

the sediment surface. All surface water and sediment samples will be analyzed 

for the full list of TCL parameters (less pesticide fraction). 

The presence of a hydraulic connection between the brook and ground water 

will be investigated at the site. At the four on-site brook sampling 

locations, a graduated stake will be driven into the brook. A well point will 

then be driven into the stream bank adjacent to each calibrated stake so that 

the well point penetrates the water table. Water elevations will be 
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simultaneously measure in the brook and the well point. The location and 

elevation of all well points and stakes will be surveyed by a surveyor. The 

water elevation measurements will be taken at the same time of the site 

monitoring well water measurements (i.e., minimum of once per month over a 

3-month period). These water elevation measurements should indicate whether 

there is a vertical hydraulic gradient present beneath the brook and thus an 

interconnection between the brook and ground water. 

4.2.5 Site 13 - Tank Farm Five 

Sediment and surface water samples will be collected from the brook (Games 

Brook) which runs through a portion of the site and into Narragansett Bay. A 

previous investigation at the site did not include an investigation of the 

brook. Samples will be collected from the brook to determine the presence of 

contamination in the brook. 

,~..‘w. .,. 

Sediment and surface water samples will be collected from five locations 

along Gomes Brook. Three of the location are on the site, one of the 

locations is off-site and upstream, and the other is off-site and downstream 

at the mouth of the brook. The planned sample locations are shown on 

Figure 33. The surface water and sediment samples will be analyzed for total 

petroleum hydrocarbons and lead. The sediment samples will also be analyzed 

for ECBs. The results of these selected sample analyses will be used to 

determine whether contamination is present in the brook, and whether 

additional sampling is necessary to characterize the contamination. 

The presence of a hydraulic connection between the brook and ground water 

will be investigated at the site. At the three on-site brook sampling 

locations, a graduated stake will be driven into the brook. A well point will 

then be driven into the stream bank adjacent to each calibrated stake so that 

the well point penetrates the water table. Water elevations will be 

simultaneously measure in the brook and the well point. The location and 

elevation of all well points and stakes will be surveyed by a surveyor. The 

water elevation measurements will be taken at the same time of the site 

monitoring well water measurements (i.e., minimum of once per month over a 

S-month period). These water elevation measurements should indicate whether 

there is a vertical hydraulic gradient present beneath the brook and thus an 

interconnection between the brook and ground water. 
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l Surface Water Medium Sampling Methods 

Surface water samples will be collected directly in the appropriate sample 

containers. The pH will be measured to the nearest tenth of a standard unit 

using an Orion Model 407A Ion-Specific meter or equivalent. Specific 

conductance will be measured with a YSI conductivity meter or equivalent. A 

graduated stake will be driven into the sediments at each surface water sample 

location for recording the depth of water at the time of sampling and for 

future reference in locating the sample location. 

Sediment samples will be collected with a hand corer sampling device. The 

,#--. 

hand coring device will be equipped with a top-mounted check valve to prevent 

sample washout during sample retrieval through the overlying water layer. 

Sediment sampling will be performed according to procedures described in 

Method II-4 provided in Appendix A of this plan, as adapted from EPA's Sites 

Characterization Methods Manual (EPA, 1984). During previous surface water 

investigations near the McAllister Point Landfill, it was noted that a coring 

device could not be used to collect sediment samples due to a large quantity 

of stones in the bay sediments. In this case, sediment samples will be 

collected with a spade and spoon as described in Method II-l, provided in 

Appendix A of this plan, as adapted from EPA's Site Characterization Methods 

Manual (EPA, 1984). All sediment samples will be screened with an OVA 

immediately upon collection and all readings recorded. The physical 

characteristics of each sediment sample will also be recorded. 

Mussels and hard shell clams will be collected by hand or with a dredge 

sampler. An attempt will be made to collect all mussels and clams at a 

particular sample station within a 20-foot radius of that station. A 

sufficient amount of sample, to be specified by the laboratory, will be 

collected to perform the planned biota sample analyses. The specific sampling 

and analyses procedures for all biota sampling will be developed in 

coordination with representatives of the Narragansett Bay Project. 

l Surface Water Medium Sample Desiqnations 

All sediment, surface water, and mussel samples submitted for laboratory 

analyses will be assigned a designated field identification number which will 

reference the site name, sample type, sample location, sample ntiber, and 
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sample date. Below are examples of the planned sediment, surface water, and 

mussel sample designation scheme: 

Sediment Samples: 

Example: MN-SDl-60189 

where: MN= Melville North Landfill 
SD = Sediment 
1 = Sample Number 
60189 = Sample Date 

Surface Water Samples: 

Example: MNGWl-60189 

where: MN= Melville North Landfill 
SW = Surface Water 
1 = Sample Number 
60189 = Sample Date 

Mussel Samples: 

Example: MN-MSl-60189 

where: MN = Melville North Landfill 
MS = Mussel 
1 = Sample Number 
60189 = Sample Date 

4.3-Test Pits 

Test pit investigation and sampling activities will be conducted at the 

Melville North Landfill site. Test pits will be excavated to visually 

investigate the presence and area1 extent of lagoons observed on historical 

aerial photos of the site. The vertical extent of contamination associated 

with the lagoons will be determined in the test boring investigation as 

presented in Section 4.3.2 of this report. The findings of the test pit 

investigation will be reviewed with representatives of the Navy to evaluate 

and revise the number and locations of the planned, preliminary boring and 

well locations at this site, as is justified by the findings. 

0 Test Pit Sampling Strateay and Location 

The specific test pit investigation activities planned for this isite are 

described below. 
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4.3,1 Site 02 - Melville North Landfill 

It appears that lagoons at one time existed in the east-central portion of 

the site. A historical aerial photograph of the site shows what appears to be 

two lagoons on the site. The southern-most lagoon appeared to have dimensions 

of approximately 40 feet by 20 feet, while the northern-most had dimensions of 

approximately 25 feet by 15 feet. The lagoons were separated by approximately 

15 feet. Although an area of stressed vegetation is currently visible in the 

field in the area, the locations of the lagoons are not readily apparent. The 

, .A=-*%.. 

planned area for test pits is shown on Figure.15. 

A maximum of'four (4) soil samples will be collected from the test pits. 

Two samples will be collected from each of the suspected lagoon areas. The 

two samples will consist of a soil and sludge sample; if both media are not 

found in the lagoon areas, then only one soil sample will be collected from 

each lagoon. All of the samples collected will be analyzed for the full list 

of TCL parameters and TCLP leachate parameters. The samples will also be 

archived for possible dioxin and furan analyses. The sample analyses results 

will be reviewed to determine if dioxin and furan analyses are appropriate for 

,__ - -- any of the samples based upon the detected TCL compounds. 

All excavated test pit soil will be placed on tarps located near the test 

pits. Visually contaminated and non-contaminated soil will be segregated as 

much as possible during the placement of the excavated soil on the tarps. 

Upon completion of test pitting activities, all of the excavated soil will be 

used as backfill in its respective test pit. If the waste lagoons are 

located, their boundaries will be staked for future reference. 

0 Test Pit Sampling Method 

Test pit excavation activities will be conducted with a backhoe. Several 

test pits will be excavated to a maximum depth 4 feet or the ground water 

table, whichever is encountered first. The test pits will consist o:E 4-foot 

wide trenches spaced approximately 20 feet apart and running in an east-west 

direction. Information obtained from the geophysical survey in this area may 

aid in determining the former lagoon locations and, thus, the test pits. 

The test pit samples will be collected directly from the backhoe bucket 

with a dedicated stainless steel spoon. All samples will be collected from 
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the middle of the bucket so as to obtain a sample which has not contacted the 

backhoe bucket. The depth and location from which each sample is collected 

will be noted in a field notebook. All test pit excavations will be 

photographed. 

0 Test Pit Sample Designation 

All test pit samples will be assigned a designated field identification 

number which will reference the site name, sample type, sample location 

number, and sample date. Below is an example of the planned test pit sample 

designation scheme: 

Example: MN-TPl-52889 

where: MN = Melville North Landfill 
TP = Test Pit Sample 
1 = Sample Location Number 
52889 = Sample Date 

4.4 Test Borings 

Subsurface test borings will be completed at the McAllister Point Landfill 

site, Melville North Landfill site, and Old Fire Fighting Training Area site 

to aid in determining the nature and extent of contamination at eac:h site. 

Information obtained from the test boring activities will be used to establish 

a ground water monitoring network at the site. In instances where test boring 

findings indicate an ideal location for a well (i.e., high levels of 

contamination observed in fill or aquifer), the test boring may be used for 

ground water monitoring well installation. Although depending upon the 

differences in the test boring and well boring drilling specifications (e.g., 

hole size, hole depth) the test boring may require modifications which may not 

be possible with the test boring drill rig. A monitoring well would then be 

installed in the approximate test boring location of interest during the well 

installation activities. 

are 

Test Boring Samplinq Strategy and Location 

The specific test boring investigation activities planned for the sites 

detailed below. 
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4.4.1 Site 01 - McAllister Point Landfill 

As is discussed in Section 1.0 of this work plan, this landfill received 

all of the wastes generated at the NETC for a period of almost twenty years. 

The landfill is believed to contain spent acids, waste paints, solvents, and 

waste oils. The landfill also reportedly contains at least 200 gallons of 

PCB-contaminated oil. 

Previous subsurface investigation activities at the site included the 

installation of two on-site monitoring wells and one off-site background well, 

and the collection of landfill leachate samples. The two on-site wells are 

located at the southwestern edge of the landfill portion reportedly used for 

the disposal of hazardous wastes. The borings associated with the wells 

encountered 15 to 38 feet of fill material (e.g., bricks, wood, fabric) on the 

site. No samples were collected from the soil or fill material for laboratory 

analyses. Ground water elevation measurements from the wells indicate that 

the water table is within the fill material. The results of the ground water 

monitoring well sample analyses indicate elevated concentrations of metals in 

the site ground water. The analytical results of the leachate samples 
------------ ____I__x_ 

--- collected from springs emanating from the western edge of the landfill also "------ -, ---------- ..-._ .___= ____"" __, _ ,_ _ ,. I .- _,-_" ,,__" , __ /a-..-. -.‘...~.~-"~--~---..~--~-~-.----."--I----.-L~ -.w... _ .--- _,."",__..~,..""_" _,-._ ^__-._ 
tend to indicate that volatile organic and metal-containing waste is present 1 1---. _‘_. 
in the landfill. 3 

"The above information indicates the need for determining the nature and 

extent of subsurface contamination at the site. The test boring activities 

will include the drilling and sampling of at least ten (10) borings across the _,.-- -----.".----PM.- -... ".^____" -----I__- - ----. - ,__--. "_._- -___ I_ 
site. Another ten locations are planned for optional test borings if the 

findings of the initial ten borings indicate the need for additional 

information in the areas. Although borings will not be completed in those 

areas where the geophysical surveys indicate the presence of buried metallic 

objects (e.g., drums), such locations will be staked for future reference. 

The planned test boring locations are shown on Figure 9. 

Continuous split spoon sampling will be conducted in all of the test 

borings. The borings will be completed t. depth of just beyond the observed -. em-- -,., ~LI_..^"l,"~-"l 

3 i 11 mater_ial, As previously mentioned, the waste fill at the site is known 
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fill material will- be completed to a depth of six (6) feet to investigiate the -___-- - l_-l__-_ 
near-surface soil at the edges of the landfill. If signs of soil contamination .--- ,-....----..--- _--.-_ 
are observed to a depth of 6 feet in these borings, they will be completed to 

just beyond the depth of observed contamination. A Lotal of two to three --_l_---% 
samples will be collected for analyses from each of the test borings completed 

in the fill area. All of the split spoon samples will be screened with an OVA 

and radiation scintillation meter for signs of contamination. Thle three 

samples which will be submitted for analyses from these borings will include a 

sample from the fill material, a sample at the ground water table, and a 

sample from the soil just beneath the fill material. If these first two 

samples (i.e., the one in the fill material and one at the water table) appear 

to be of the same fill material, only the sample at the ground water table 

will be submitted for analyses. The fill material sample will be collected 

from the split spoon that appears to be the most contaminated based upon 

visual observations and OVA readings. Only one soil sample will be collected , 

from those borings found to be outside of the fill area. This sample will be . -. ". .,,.- -^___l__ll___ ------_-_ Sk ---".-.-.-.- n,__.I_ _, 
collected from the first spoon to investigate the near-surface soil 

contamination in the area. If signs of contamination are observed in one of 

the spoons collected from these shallow borings, a sample will also be 

collected from that spoon for analyses. All samples will be analyzed for the 

full list of TCL parameters. A-122 collect&--from‘-tkie .fill 

material will also be a-nalyzed for2,3,7,8-dTCDD ,(di-ox-in).. All other samples 

wil1 be archived for dioxi- analysis. The sample analyses results will be 

reviewed to determine if dio;*in and furan analyses are appropriate for any of 

the samples based upon the detected TCL compounds. A select number (assumed 

50%) of the fill samples will also be archived for possible dioxin and furan 

analyses. The samples selected~ for the TCLP analyses will consist of those 

samples which appear (visually and monitored) to be the most contaminated. -.__.-._ --- -.--I1 ^ - --.--. - _.___ _l_-.e.----l^- --_-.- -I__c 

4.4.2 Site 02 - Melville North Landfill 

As is discussed in Section 1.0 of this work plan, this landfill :received 

wastes generated at the NETC for a period of nearly 15 years. The landfill is 

believed to contain wastes similar to the McAllister Point Landfill; spent 

acids, waste paints, solvents, waste oils, and PCB oil. 

Subsurface investigation activities have not been completed at this site; 

however, surficial sampling of oily deposits at the site indicated the 
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presence of petroleum-based hydrocarbons and metals in the deposits. The 

unknown nature of the landfill indicates the need for determining the nature 

and extent of subsurface contamination at the site. Test boring activities 

will include the drilling and sampling of at least ten (10) test borings 

across the site. As is mentioned in Section 4.2.1, several of the borings are 

planned for an area of the site where test pits will be excav<ated to 

investigate the location of the former waste lagoons. Another six lsocations 

are planned for optional test borings if the findings of the initial ten 

borings indicate the need for additional information in the areas. <Although 

borings will not be completed in those areas where the geophysical surveys 

indicate the presence of buried metallic objects (e.g., drums), all such 

locations will be staked for future reference. The planned test boring 

locations are shown on Figure 16. 

,_A .'--. 

Continuous split spoon sampling will be conducted in all of the test 

borings. The borings will be completed to a depth of just beyond the observed -.-L..l--;~--__-.-"~... ". ,I-- .". ? . .-_____._ x_; I ,_,." ,,_-_,l,~", .,, _),, _ I,_"~. .-~I _ - .,."-, ,""- --_, ____, 
fill material. The depth of fill at the site is unknown. The test bor;‘Xg~ -_ . . . . .,‘... 
found to Gside .of the fill material will be completed to a depth of six "^, ^I .- 
(6) feet to-investigate the near-surface spi.1 at the edges of the landfill. _.^ _.^li" ..- --". -' - ,1 _",, , 
If signs of soil contamination are observed to a depth of 6 feet in these 

borings, they will be completed to just beyond the depth of observed 

contamination. A total of two to three samples will be collected for analyses 

from each of the test borings completed in the fill area. All of the split 

spoon samples will be screened with an OVA and radiation scintillation meter 

for signs of contamination. The three samples which will be submitted for 

analyses from these borings will include a sample from the fill material, a 

sample from the ground water table, and a sample from the soil just beneath 

the fill material. If these first two samples (i.e., the one in ,the fill 

material and one at the water table) appear to be of the same fill material, 

,, a-",. 

only the sample at the ground water table will be submitted for analyses. The 

fill material sample will be collected from the split spoon that,appears to be 

the most contaminated based upon visual observations and OVA readings. OnlY 
one soil sample will be collected from those borings found to be outside of 

the fill. This sample will be collected from the first spoon to investigate 

the surface soil contamination in the area. If signs of contamination are 

observed in one of the spoons collected from these shallow borings, a sample 
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will also be collected from that spoon for analyses. All samples will be 

analyzed for the full list of TCL parameters. All of the samples collected 

from the fill material will also be archived for possible dioxin and furan 

analyses. The sample analyses results will be reviewed to determine if dioxin 

and furan analyses are appropriate for any of the samples based upon the 

detected TCL compounds. A select number (assumed 50%) of the fill samples 

will also be analyzed according to and for those parameters listed under the 

Toxicity Characteristic Leaching Procedure (TCLP) test. The samples selected 

for the TCLP analysis will consist of those samples which appear (visually and 

monitored) to be the most contaminated. 

4.4.3 Site 09 - Old Fire Fighting Training Area 

Previous subsurface investigation activities at this site included the 

drilling of three test borings during a 1987 geotechnical investigation. Oil 

was encountered on the site approximately 5 feet below the surface during the 

investigation. Bedrock at the site was also encountered at depths from 

approximately 5 to 10 feet. Numerous below-grade structures (e.g.,. pumps, 

pits) were used at the site during fire fighter training operations. It is 

likely that these structures and surface discharges were sources of oil 

contamination resulting from the training operations which occurred at the 

site for almost 30 years. 

‘The above information indicates the need for determining the nature and 

extent of subsurface contamination at the site. Also, the fact that 

subsurface oil was encountered south of the primary training area of the site, 

indicates the possibility of widespread on-site contamination. The test 

boring activities may include the drilling of at least seven (7) test borings 

at the site. The borings will be drilled across the site with a higher 

percentage located in those areas suspected of having contamination (e.g., 

former pit and tank locations). Another thirteen locations are planned for 

optional test borings if the findings of the initial seven borings indicate 

the need for additional information in the areas. The planned test boring 

locations are shown on Figure 19. The geophysical and soil gas survey 

information will be used to define the final scope of the test boring 

investigation. It is expected that the geophysical and soil gas surveys will 

provide sufficient information to locating subsurface contamination sources 
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and defining the extent of subsurface contamination. The test boring 

investigation will then be used to confirm the results of these surveys and 

provide locations from which to collect subsurface soil samples which would be 

representative of site contamination. 

Continuous split spoon sampling will be conducted in all of the test 

borings. The borings will be completed to just beyond observed contamination 

or the depth of the bedrock, whichever is encountered first. If no 

contamination is observed in a boring, the boring will be compl'eted to 

bedrock. A total of one to two soil samples will be collected for 'analyses 

from each test boring. All of the split spoon samples will be screened with 

an OVA for signs of contamination. The two soil samples which will be 

submitted for analyses will include a sample from the area of highest observed 

contamination and one from just beneath the zone of visible contamination. If 

contamination is only observed in the sample collected at the ground water 

table, (i.e., no likely contamination source at the location) only that sample 

will be collected for analyses from the test boring. These samples will be 

analyzed for the full list of TCL parameters. It is assumed that t:his will 

consist of one (1) such sample per boring. All test boring soil samples will 

also be archived for possible dioxin and furan analyses. The sample analyses 

results will be reviewed to determine if dioxin and furan analyses are 

appropriate for any of the samples based upon the detected TCL compounds. If 

no ‘contamination is observed in a test boring, one sample will be collected 

for total petroleum hydrocarbon analyses at the ground water table. The final 

test boring investigation details (i.e., boring number and location) will be 

determined after the geophysical and soil gas survey data for the site is 

evaluated. 

0 Test Boring Sampling Methods 

Split spoon samples will be collected at 2.0-foot intervals from each 

borehole. Standard penetration tests [ASTM 1586-67 (1974)] will be conducted 

for every 2.0-foot sampling interval. The physical characteristics of each 

soil sample will be visually classified and described based upon the Unified 

Soil Classification System [ASTM D2487]. Soil samples to be submitted for 

laboratory analyses will be transferred from the split spoon to the sample 

container with a dedicated stainless steel spoon. All sampling equipment 
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(i.e., augers, drilling rods, spoons) will be decontaminated prior to each use 

according to the procedures described in the project QA/QC Elan. All split 

spoon samples will be monitored with an OVA and scintillation meter. All 

field observations will be recorded in a field notebook. 

,i"n* 

The drill cuttings from each site's test borings will be handled ___ I.ll--...x . _ . . . -1--." _ _, __, _ _, ,,,. .I_. "_j." . .-j-l , ,..-""I _--,"--(. . " ,_,_ 
differently. The cuttings from the two landfills will be returned into their 

respective borings. Given the open public access to the Old Fire Fighting 

Training Area site, special sampling procedures will be used to eliminate the 

potential for public exposure to contamination during and after the site 

investigation. During all drilling activities, plywood and plastic isheeting 

will be placed around each borehole to intercept the drill cuttings and 

eliminate the potential for spreading contamination around the borehole. All 

test boring drill cuttings will be backfilled into their respective borings. 

To eliminate potential future human exposure to contaminated drill cuttings, 

all borings at the Old Fire Fighting Training Area site will be backfilled to 

within 1.0 foot of the ground surface, after which a cement-bentonite grout 

will be used to "top-off" the hole. Any remaining drill cuttings will be 

contained in labelled DOT-approved 55-gallon drums. The drill cutting drums 

from the Old Fire Fighting Training Area will be stored in a designated drum 

staging area which will be located on Tank Farm Five. 

0 ‘Test Boring Sample Designation 

All test boring soil samples submitted for laboratory analyses will be 

assigned a designated field identification number which will reference the 

site name, sample type, sample location, sample number, and sample date. 

Below is an example of the planned test boring soil sample designation scheme: 

Example: TF4-TB12-52589 

where: TF4 = Tank Farm Four 
TB = Test Boring Soil Sample 
1 = Sample Location Number 
2 = Sample Interval 
52589 = Sample Date 

4.5 Monitorinq Wells 

Monitoring wells will be installed at all five sites to aid in determining 

the nature and extent of ground water contamination at each site. The 
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monitoring wells will also be used to provide information on the aquifer 

characteristics at each site. Four separate discussions on the monitoring 

well investigations are presented below concerning the following: well 

sampling strategy and location for each site, well construction details, well 

sampling methods, and the well sample designation scheme. 

..a‘ e... 

0 Monitoring Well Sampling Strategy and Location 

Several monitoring wells have already been installed and sampled at three 

of the five sites. These wells will be used in the site investigations. 

Previous information from the wells was used in establishing the planxled well 

network for these sites. The proposed monitoring well network for all of the 

sites is based upon the information known to date about each site and the 

ground water monitoring objectives. Information obtained from initial site 

investigation activities (e.g., test borings, soil gas sampling) will be used 

to "fine tune" the final well network for the sites, as justified by the 

information. The monitoring well investigation activities planned for each 

site are detailed below. 

3 ,~G,~-iL, L.q.,!A \ Feq.& 

4.5.1 Site 01 - McAllister Point Landfill q +&!3 y&a-\ Lo 59L:, 3 &cbC@-+L 

A total of eight (8) monitoring wells will be installed on the site and ..-- -.X .___ .I"_" ..^_. ._.__" _.-... ..F ."...-.---T---- -- ,_,I __--___ _I ._.- .- ,-..--.-. 
one (1) off-site (upgradient) to investigate the ground water contamination at .-..- -..__ ---- ..--.... "__. ....._.I.. - ___ 1 ._..._ --. ..- - ,..._ I" .,_ _^ 
this site. Two wells were previously installed on-site and one well off-site 

(upgradient). The two on-site wells are approximately 300 feet apart along 

the southwestern edge of the site bordering Narragansett Bay. The off-site 

well is approximately 300 feet northeast and upgradient of the site. The 

analytical results of the water samples from these wells indicted that 

elevated concentrations of metals exist in the site ground water. Samples 

collected from leachate springs flowing from the western edge of the :landfill 

indicate that organic and inorganic contamination is emanating from the 

landfill. These results, and the nature of the wastes disposed of at the 

landfill indicate the need for investigating the ground water at the site. 

The nine wells to be installed at the site will consist of six wells ---- ;._._I______ ll__X.l". " )1.. -, ._ _ -_ .,, ._ , " . - . ..-.. __, ".x ,.,___, . . , ,~_ .I " . . ., j 
screened in the unconsolidated overburden fill materials and three wells _ -I-,.,.--.,-,_. .._.-- __,l_‘, ^,..~xII_ " . ^. ,..__ ,,r .,,. .,.. ,_.. I . ,j. ‘ . _ 
screened in the bedrock, each nested with one of the overburden wells. The 

,-, *a*_ bedrock wells will be TV-..las.t..~e"~I...installed ..during the investigation. .at.. this 
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site. These wells will be installed adjacent to the overburden wells where 

the highest level of contamination is observed (i.e., visually and/or 

monitored). Three bedrock wells are necessary to define the direction of 

ground water flow in the bedrock to evaluate potential contaminant flow 

directions. Although an off-site upgradient well has already been installed 

near the site, its construction is such that its screen intercepts the bedrock 

and overburden material but not the ground water table. Given that this 

existing off-site well monitors multiple zones and that a sample of any 

floating organic contaminants (e.g., solvents), which are of concern at the 

site, can not be collected from the well, an additional upgradient off-site 

well is necessary. The locations of the existing monitoring wells and the 

planned monitoring wells are shown on Figure 10. 

All of the wells, both previously existing and newly installed, will be 

sampled and analyzed for the full list of TCL parameters. The pH, specific 

conductance, and temperature of each ground water sample will be measured 

directly in the field immediately upon sample collection. Just prior to the 

ground water sampling, a ground water elevation measurement will be obtained 

from each well. Continuous ground water elevations will also be measured over 

a 72-hour period for two of the wells on the site (one overburden and one 

bedrock) and the one upgradient off-site overburden well. At the same time, 

continuous surface water elevation measurements will also be measured adjacent 

to the site in the bay. The continuous water elevation measurements will 

provide information on the bay's tidal effects on the site ground water flow 

characteristics. Water levels will be measured in each well a minimum of one 

time per month over a three-month period to provide some indication of 

seasonal ground water level fluctuations at the site. 

4.5.2 Site 02 - Melville North Landfill 

A total of five (5) monitoring wells will be installed to investigate the 

nature and extent of ground water contamination at the site. Four of the 

wells will be installed on the site and one of the wells will be installed 

upgradient and off of the site. No wells have previously been installed at 

the site. All wells will be installed in the overburden fill materials. The 

nature of the wastes disposed of at the landfill indicates that there is a 

need for investigating the ground water quality at the site. 
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The off-site well will provide background information on the water quality 

upgradient of the site. The locations of the planned monitoring wells are 

shown on Figure 17. All of the wells will be sampled and analyzed for the 

full list of TCL parameters. The pH, conductivity, and temperature of each 

ground water sample will be measured directly in the field immediatsely upon 

sample collection. Just prior to the ground water sampling, a ground water 

elevation measurement will be obtained from each well. Continuous ground 

water elevations will also be measured over a 72-hour period for two of the 

wells on the site and the one upgradient off-site well. At the same time 

continuous surface water elevation measurements will also be measured adjacent 

to the site in ‘the bay. The continuous water elevation measurements will 

provide information on the bay's tidal effects on the site ground water flow 

characteristics. Water levels will be measured in each well a minimum of one 

time per month over a three-month period to provide some indication of 

seasonal ground water level fluctuations. 

4.5.3 Site 09 - Old Fire Fighting Training Area 

A total of five (5) monitoring wells will be installed to investigate the 

. ..d?ra. nature and extent of ground water contamination at the site. Four of the 

wells will be installed on the site and one of the wells will be installed 

upgradient and off of the site. No wells have been previously installed at 

the site; however, the results of a previous geotechnical investigation 

conducted on the site show that an oily substance exists on a portion of the 

site below the ground water table. Considering the previous site operations 

in which petroleum products were used, and the occurrence of those operations 

for nearly 30 years across the site, it is .very likely that additional 

subsurface contamination exists across the site. This indicates that there is 

a need to investigate the ground water quality at the site. 

, ,. ."_l, 

The off-site well will provide background information on the ground water 

quality upgradient of the site. The locations of the planned monitoring wells 

are shown on Figure 24. All of the wells will be sampled and analyzed for the 

full list of TCL parameters. The pH, conductivity, and temperature of each 

ground water sample will be measured directly in the field immediately upon 

sample collection. Continuous ground water and bay water measurements will 

also be taken at the site similar to that planned for the two landfills, as is 
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discussed in Sections 4.4.1 and 4.4.2. Water levels wi .11 be measured in each 

well a minimum of one time per month over a three-month period to provide some 

indication of seasonal ground water level fluctuations. 

4.5.4 Site 12 - Tank Farm Four 

Eight (8) monitoring wells will be installed at five locations on the site 

to investigate ground water contamination at the site. Two previously 

installed wells are located at the western edge of the site which is in a 

direction somewhat downgradient of the underground storage tanks (USTs) at the 

site. The analytical results of the ground water samples from these wells 

indicate that metals and petroleum-based hydrocarbon contamination exist in 

the site ground water. Given that the well contamination is very likely 

attributed to the on-site USTs, the ground water at the site requires. further 

investigation. 

""'"x" 

Five of the wells will be screened in the overburden material and three 

wells will be screened in the bedrock. Each bedrock well will be nested with 

one of the overburden wells. One bedrock well will be installed at one of 

those proposed well locations immediately downgradient of the USTs, which are 

the suspected ground water contamination sources. The other bedro'ck wells 

will be installed at those well locations where the highest levels of 

contamination are observed in the overburden well borings. Ground water 

monitoring and sampling from the bedrock wells will provide an indication of 

the direction of ground water flow and the presence of contamination in the 

bedrock aquifer. If the ground water table is not encountered in the 

overburden materials at a particular location, the well will be completed in 

the bedrock. The locations of the planned monitoring wells are shown on 

Figure 28. It is important to note that the planned well locations will be 

revaluated based upon the soil gas survey results. 

All of the wells will be sampled and analyzed for the full list of TCL 

parameters. The pH, conductivity, and temperature of each ground water sample 

will be measured directly in the field immediately upon collection. Just 

prior to the ground water sampling activities, a ground water elevation 

measurement will be obtained from each well. Water levels will be measured in 

each well a minimum of one time per month over a three-month period to provide 

some indication of seasonal ground water level fluctuations at the site. 
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4.5.5 Site 13 - Tank Farm Five 

, ,e+=-” 
Monitoring wells will be installed at six locations to investigate the 

ground water contamination at the site. Ten monitoring wells were previously 

installed in the southwest portion of the site as part of a tank closure 

investigation for two of the USTs at the site. The results of that 

investigation indicate that ground water contamination exists in that limited 

area of the site. Given the existence of additional USTs, and a sludge 

burning pit at the site, it is likely that additional ground water 

contamination sources exists across the site, This indicates that the ground 

water across the site requires further investigation. 

The planned well locations are shown on Figure 32. The previous well 

investigation data shows that ground water flow on a portion of the site 

appears to be in a northwest direction. The ground water flow at the site 

appears to be directly related to the site topography and influenced by the 

brook (Gomes Brook) which flows through the northern portion of the site into 

the bay. The planned well locations will be used to investigate the nature 

and extent of ground water contamination at the site and the effect of the 

brook on the site ground water. The previous well data also indicates that the 

ground water table at the site is within the bedrock. It is likely that this 

is the case across the site; however, the position of the ground water table 

is difficult to predict, given the variable topographic relief of the site. 

-Ground water samples will be collected from all of the six newly installed 

wells at the site and analyzed for the full list of TCL parameters and total 

petroleum hydrocarbons (TPHs). Ground water samples will also be collected 

from two of the other wells previously installed at the site (No. 86-l and No. 

86-3D) and analyzed for the full list of TCL parameters and TPHs. Samples 

will also be collected from the other eight wells previously installed at the 

site, but they will only be analyzed for TPHs and lead. The results from 

these analyses should provide a relative indication of ,ground water 

contamination present in these eight wells as compared to the other wells. 

The pH, conductivity, and temperature of each ground sample will also be 

measured directly in the field immediately upon collection. 

.A=-=. Ground water elevation measurements will be taken at all of the wells. 

Just prior to the ground water sampling activities, a ground water elevation 
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measurement will be obtained from each well. Water levels will be measured in 

each well a minimum of one time per month over a three-month period. The 

information obtained from these measurements should provide some indication of 

seasonal ground water level fluctuations at the site. 

l Well Boring, Drilling and Sampling Methods 

The boreholes for the wells to be constructed in the unconsolidated 

overburden materials will be advanced to the desired depth using 4-inch 

minimum inside diameter (I.D.) hollow-stem augers. Split spoon samples will 

be collected continuously at 2.0-foot intervals from the well borings to a 

maximum depth of'20 feet or bedrock, whichever is encountered first. When it 

is necessary to extend well borings beyond 20 feet and bedrock is not l__.--_.__l- -I_ __ --__- _____-._ ..-.. -__ __ .._- --.---_1 I-.-..- .-.-l.I1.-.x--- - 
encountered, split spoon samples will be collected at every S-foot interval--or- -. -~---------- 
identifiable change in strata. Standard penetration tests [ASTM D 1586-67 I- 
(197411 will be conducted at every 2.0-foot sampling interval. The physical 

characteristics of each soil sample will be visually classified and described 

based upon the Unified Soil Classification System [ASTM D 24871. As is 

possible, the soil samples to be submitted for analyses will be the same as 

,Mi-.. those planned for each site's test borings. The type of well boring soil 

sample analyses will also be the same as those planned for each site's test 

boring soil samples. will also be collected according to 

ASTM Methods [ASTM D 1587-831 from three of the well borings completed on each *x------ VW- .",- -.-- .--1--,-.-v.... II ,... _~,_I"_ __-_,,___)_ ^_ 
of the two landfills. . --- --I.-"._ ,..,_ .-__ rl_- .I._ I-", *-"--,__ Each sample will be collected from th~?$%'l"-"l-ayer --WI"_ 
beneath the refuse material. The following tests will be applied to each 

Shelby tube sample: grain size, Atterberg limits, and permeability. The _l_-.._"^-l_ -.--.- ____- c- 
results obtained from these txwill assist in the assessment of contaminant 

migration potential. Soil samples to be submitted for laboratory analyses 

will be transferred from the split spoon to the sample container with a 

laboratory-cleaned dedicated stainless steel spoon. All split spoon samples 

will be monitored with an OVA and scintillation meter. All field observations 

will be recorded in a field notebook. 

Bedrock wells are planned for the McAllister Point Landfill, the Old Fire 

Fighting Training Area, and Tank Farms Four and Five. Boreholes for the 

bedrock wells will be advanced to the bedrock surface using 4-inch minimum 

I.D. hollow-stem augers or steel casing. Split spoon samples will be 

collected continuously in each borehole to a depth of 20 feet or bedrock, 
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whichever is encountered first. If the bedrock surface is not encountered 

,--- within 20 feet of the ground surface, the borehole will be advanced further by 

augering or driving casing, and split spoon samples will be collected every 

five feet. The borehole will be advanced into the bedrock with a double-tube 

Nx rock core barrel to the desired final depth. After coring is completed, 
1. 

the open borehole will be reamed out with a 4-inch minimum outside diameter 

(O.D.) tri-cone bit. Given that the integrity of the bedrock at one of the 

sites, Tank Farm Five, has been documented to be of poor quality, bedrock 

wells will be installed with well construction materials extended into the 

bedrock as opposed to leaving an open bedrock borehole. 

The final depth of all monitoring welSwil1 be determined by the TRC field 

geologist/engineer. Variables to be considered in establishing the wells' 

final depth will include: material encountered (e.g., refuse vs: . clean 

material), observed contamination, geologic material, depth to water table, 

and site sampling objectives. 

,."i"a, 

All well boring drill cuttings will be contained in labeled, DOT-approved 

55-gallon drums at each well. At the conclusion of all investigations the 

drums will be transported to a designated drum staging area. The drum 

handling and storage details are provided in Section 4.5.3 of the project HASP. 

-All sampling equipment (i.e., augers, drilling rods, spoons) will be 

decontaminated prior to each use according to the procedures described in the 

project QA/QC Plan. 

l Well Construction Details 

The drilling and well construction activities will be subcontracted to a 

qualified well drilling firm. The on-site drilling activities will be 

conducted under the supervision of a TRC geologist/engineer. 

Construction specifications which are common to all monitoring wells 

installed for this project include the following: 

l 6- to 8-inch diameter borehole; 

l a-inch I.D. PVC riser and screen; 

l Threaded or press joints only on PVC pipe (no glued joints); 
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l Silica (quartz) sand backfill to at least 1 foot above the top of 
the well screen; 

l a-foot minimum thick bentonite seal above the sand pack; 

l Portland cementibentonite slurry (approximately 6:l rat.io, 
respectively) in the well annulus from the top of the bentonite 
seal to the ground surface; 

l All casing sealant and drilling fluids will be mixed with potable 
water; 

l Vented well cap; 

l Steel casing with a locking cap will be securely set in cement 
over the ire11 casing stick up and a minimum of 3 feet below the 
ground surface. Wells will be clearly numbered on casing. (All 
wells at the Old Fire Fighting Training Area will be installed 
with curb boxes constructed at or below grade.); and 

l Guard posts (3-inch minimum diameter) will be set at 120° spacing 
around the well (i.e., three per well). The posts will be set at 
least 3 feet above the ground surface and 2 feet below the ground 
surface into the well's cement apron. 

Typical monitoring well construction details for the surficial overburden 

materials and bedrock wells are depicted in Figures 35 and 36, respectively. 

The driller and TRC geologist/engineer will maintain accurate written logs of 

the well construction details. 

"Well screen and riser lengths may vary for each well. Screen lengths for 

wells intercepting the water table will be a maximum 15 feet, with no more 

than five feet extending above the water table. The five-foot length of 

screen above the water table should ensure that the water table remains within 

the screened interval during seasonal and diurnal ground water fluctuations. 

A ten-foot screen length will be used for bedrock wells installed below the 

water table (e.g., Tank Farm Four). Well riser lengths swill be 

field-determined so the top of the casing extends approximately one to two 

feet above the ground surface. A summary of the anticipated well construction 

details for all five of the sites is provided in Table 1. 

l Well Development 

Wells will be developed by the surge block technique. Fine-grained 

material around the well screen will be drawn into the well and removed by 

agitating the well water with a surge block and simultaneously pumping water 

-44- 



TABLE 1 

ANTICIPATED WELL CONSTRUCTION DETAILS 

Site 

Estimated E:stimated 
Well Completion Screen 

Number of Wells Depth (feet Length 
and Type below grade) (feet) 

01 - McAllister Point Landfill 6 overburden wells 15-40 10-20 15. 
3 bedrock wells 30-55 10-15 

02 - Melville North Landfill 5 overburden wellsqvfl 15-40~5 lo-20-L., 

09 - Old Fire Fighting 
Training Area 5 overburden wells yl@@-lo-20Q 10-15 '.:,, 

-- .I: 
12 - Tank Farm Four 

% 
5 overburden wells 25-35 

35-so= 
10-20 "‘/"-& \ 

3 bedrock wells 10-15 “..., 
‘\ 

13 - Tank Farm Five 6 bedrock wells _,,,' 
\ (-/J 

g&&" 40-50 25 15-20 
-- 

Note: All wells will be constructed with 2-inch PVC well materials. Since 
the depth to bedrock and water are undetermined or approximated, the 
above well construction information may vary across a site. 
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from the well at a low discharge rate. A centrifugal pump outfitted with ASTM 

drinking water grade polyethylene tubing will be used for removing the water 

from the well. In order to prevent cross-contamination between the wells, the 

surge block will be decontaminated between each well. At a minimum, t!he surge 

block will be decontaminated with non-phosphate detergent and tap water, and 

rinsed with tap water and then deionized water. The polyethylene tubing will 

also be replaced between each well. The dedicated tubing will be rinsed with 

deionized water prior to its use. All water produced during well development 

will be contained in 55-gallon drums. 

Should the depth to ground water prohibit the use of the surge block and 

pumping technique, an alternative method will be used to develop the Iwell. A 

suitable pumping device (e.g., air-lift system, Waterram hand pump) will be 

installed in the well. All equipment inserted into the well for developing 

will be either dedicated to that well, or, at a minimum, first was:hed with 

non-phosphate detergent and tap water, and rinsed with tap water and then 

deionized water. 

/'-z l Well Permeability Testing 

After the completion and development of the wells, a permeability test 

will be performed at several of the wells at each site. A brief description 

of the test methods to be employed are presented in Table 2. The particular 

perineability test procedure used at a well will depend upon the expected 

aquifer permeability and location of the water table with respect to the well 

screen. All permeability testing data will be recorded in a field notebook. 

The permeability test data should better define the site aquifer 

characteristics for use in evaluating the ground water conditions at each site. 

l Ground Water Samplinq 

Ground water samples will be collected from all of the newly installed 

monitoring wells and the previously existing wells at each site. On the day 

of sampling, the water level in each well will be measured to the nearest 

hundredth of a foot with an electronic water sensing device (Slope 

Indicator). The water level indicator will be decontaminated with deionized 

water prior to each use unless visual observations indicate additional 

decontamination is necessary. All water level measurements will be recorded 

in a field notebook. 
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TABLE 2 

PERMEABILITY TEST METHODS 

MATERIAL TEST REFERENCE 

Medium to high pe,rmeability Pump/recovery 
(clean sand and gravel), test with 
screen below or partially gasoline- 
above the water table powered pump 

Low permeability (silt and 
silty sand), entire screen 
below water table 

Low permeability (silt 
and silty sand), screen 
partially above water table 

Extremely low permeability 
(clay), screen below or 
partially above the water 
table 

Slug injection/ 
extraction test 

Pump with 
low-discharge 
battery-powered 
PumP 

Slug injection 
and extraction 
test 

Determining the Permeability 
Of Water Table Aquifers. 
The Recovery method for 
determining the Coefficient 
of Transmissibility (USGS 
Water-Supply Paper 1536-I). 

The Slug-Injection Test for 
Estimating the Coefficient 
of Transmissibility of an 
Aquifer (USGS Water-Supply 
Paper 1536-I). 

Determining the Permleability 
of Water Table Aquifers. 
The Recovery Meth.od for 
determining the Coefficient 
of Transmissibility (USGS 
Water-Supply Paper 1536-I). 

The Slug-Injection Test for 
Estimating the Coefficient 
of Transmissibility of an 
Aquifer (USGS Water-Supply 
Paper 1536-I). 
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Prior to ground water sampling, a minimum of three well volumes will be 

purged from each well; however, this amount may not be practical in wells with 

very slow recoveries. In these instances, and if site conditions warrant, the 

well may be evacuated to near dryness and allowed to recover to *a volume 

sufficient for sampling. Evacuation rates must be kept below five 

gallons/minute to avoid over-pumping or pumping the well to dryness (ideally, 

wells should never be pumped to dryness). To accomplish this, pumping rates 

may be adjusted, sometimes to less than one gallon/minute, and pumping times 

extended in order to remove the required three well volumes. The w~ell will 

then be sampled within two hours of evacuation to assure a representative 

ground water sample is collected from the aquifer. Because of the small 

diameter of the wells and the expected variability in aquifer transmissivities, 

a low volume peristaltic pump will be used for well purging. Dedicated pump 

tubing will be used at each well. In instances where the depth ,to water 

precludes the use of a. peristaltic pump, wells will be purged with a 

dedicated, hand-operated bailer. The purged well water will be contained in 

55-gallon drums. 

All ground water samples will be collected with dedicated Teflon@ bailers. 

The ground water. sampling protocol will be according to procedures described 

in Method 111-9, provided in Appendix A, as adopted from EPA's Site 

Characterization Methods Manual (EPA, 1984). The teflon bailers, stainless 

steel cables, and attachment hardware will be laboratory-cleaned using the 

decontamination procedure outlined in the QA/QC plan. 

Determination of pH, specific conductance, and temperature of the ground 

water samples will occur in the field immediately after sample collection. 

The pH will be measured to the nearest tenth of a standard unit using an Orion 

Model 407A Ion-specific meter or equivalent. Specific conductance will be 

measured with a YSI conductivity meter or equivalent. All field measurements 

will be recorded in a field notebook. 

l Well Sample Designation 

All ground water and well boring soil samples will be assigned a 

designated field identification number which will reference the site name, 

sample type, sample location number, and sample date. Below are examples of 

the planned well ground water and well boring soil sample designation scheme: 
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Ground Water Samples: 

Example: TF5-MWl-61089 

where: TF5 = Tank Farm Five 
MW = Monitoring 'Jell Water Sample 
1 = Well Number 
60589 = Sample Date 

Well Boring Soil Samples: 

Example: TF5-M12-51789 

where: TF5 = Tank Farm Five 
M= Well Boring Soil Sample 
1 k Well Number 
2 = Sampling Interval 
51789 = Sample Date 

4.6 Tanks and Structures 

Samples will be collected from structures and tanks located at the two 

tank farm sites. The information from the sample analyses will aid in 

characterizing the contents of the structures and determining if they are a 

source of contamination at the site. 

0 Tank and Structure Sampling Strategy and Locations 

Limited sampling of the tanks has occurred at both of the tank farm 

sites. The results of the previous sampling were used in establishing the 

planned tank sampling scheme for each site. No sampling has been conducted of 

the oil/water separator or burning pit present at the tank farms. The 

specific tank and structure sampling scheme for each site is presented below. 

4.6.1 Site 12 - Tank Farm Four 

Samples will be collected from each of the USTs at the site. In a 

previous site investigation, water samples were collected from six of the 

twelve USTs at the site. The analytical results of these samples document 

that the water in the tanks is contaminated with petroleum-based 

hydrocarbons. Given that the USTs are a possible source of subsurface 

contamination at the site and that the UST's contents must be characterized to 

properly evaluate the UST's closure alternatives, the contents of each tank 

will be physically evaluated and sampled. 
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It is known that during the operation of the tank farm, all of the USTs at 

this site contained either fuel oil or diesel. When the tank farm ceased to 

operate all of the tanks were filled with water which served as ballast to 

keep the tanks from rising out of the ground. The interior of the USTs were 

not cleaned and, thus, residues (e.g., bottom sludge and oil) remaining in 

each UST was not removed prior to filling the tanks with water. As is 

documented for most of the USTs at Tank Farm Five, this practice results in a 

multi-layered media in the UST, consisting of a bottom sludge layer, middle 

water layer, and a floating oil layer. The .depth and quantity of each layer 

will be determined for each UST at this site. If sufficient amount of each 

layer is present in an UST, it will be sampled for laboratory analyses. The 

sludge samples will be analyzed for EP Toxicity characteristics and the full 

list of TCL parameters (less pesticides). The water samples will be analyzed 

for the TCL semi-volatile organic compounds, volatile organic compounds, and 

inorganic compounds. The oil samples will be analyzed for the full list of 

TCL parameters (less pesticides). 

Soil and/or waste samples will also be collected from the oil/water (o/w) 

separator located on the site. The location of the o/w separator is shown on 

the site map on Figure 4. The o/w separator is a four-walled concrete 

structure which, according to design drawings, has a concrete bottom. 

Previous site planning maps and design drawings tend to indicate that the o/w 

separator was once used as a burning pit. A 1959 base planning map indicates 

that a "burning chamber" existed at the location of the now present o/w 

separator. The o/w separator design drawings also show a pre-existing 

structure at the location, which was very similar to the burning pit at Tank 

Farm Five. The o/w separator appears to have been constructed within a 

portion of the burning pit. The dimensions of the initial structure, 

hereafter referred to as a burning pit, were approximately 20 feet wide by 40 

feet long by 12 feet deep. According to the design drawings, the o/w 

separator is L-shaped and consists of three separate compartments within a 

portion of the old burning pit. The dimensions of the o/w separator are 

approximately 20 feet by 20 feet along its two longest sides. Given the two 

apparent uses of the structure, samples will be collected from within both the 

o/w separator area and the outside burning pit area. A portable, split spoon, 

tripod derrick rig will be used over the structure to collect split spoon 
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samples from borings at two locations in the burning pit area. The o/w 

separator design drawings also indicate that the burning pit area wa:s filled 

in with approximately 7 feet of gravel; however, it is not known if this is 

actually the case or whether any previous waste still exists in the area. 

Continuous split spoon sludge and/or soil sampling will be conducted at 

2.0-foot intervals in the borings to the bottom of the structure. A maximum 

of one sample will be collected for analyses from each boring. If 

contamination is observed at a particular depth in a boring, a sample will be 

collected from that location for analyses. If no contamination is observed in 

a boring, a sample will be collected at the bottom of the structure; however, 

if the structure does not have a bottom, a sample will be collected from 2.0 

feet beneath the surface or gravel fill layer (if present) to confirm the 

suspected absence of contamination. Samples will also be collected from two 

locations in the o/w separator area. If measurable amounts oil, water, and/or 

sludge are present in the o/w separator, the amount of each media will be 

measured and composite samples of each collected for analyses. All of the 

samples will be analyzed for the full list of TCL parameters (less 

pesticides). All samples collected from the burning pit area will also be 

archived for possible dioxin and furan analyses. The sample analyses: results 

will be reviewed to determine if dioxin and furan analyses are appropriate for 

any of the samples based upon the detected TCL compounds. 

-4.6.2 Site 13 - Tank Farm Five 

Samples will be collected from each of the USTs at the site. It is known 

that during the operation of the tank farm, all of the USTs at this site 

either contained fuel oil or diesel. More recently, two of the USTs were used 

to store waste oil. In a previous tank closure investigation at the site, the 

contents of all of the eleven USTs at the site were physically characterized 

and sampled. Water samples were collected from each of the USTs and analyzed 

for priority pollutant metals, volatile organic compounds (VCCs), and several 

other miscellaneous parameters (e.g., pH, BOD). Several metals were detected 

in all of the UST water samples and VCCs were detected in eight of the eleven 

UST water samples. Sludge and oil samples were also collected from the two of 

the USTs (Nos. 53 and 56) for which the previously-mentioned tank closure 

investigation was conducted. The oil samples from these two ta:nks were 

analyzed for priority pollutant metals, VoCs, SVOCs, pesticides, ECBs, and 
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other miscellaneous parameters (e.g., BOD, BTU value, % sulfur). Metals, 

vocs , and SVOCs were detected in both UST oil samples. The sludge samples 

were analyzed for eight metals, percent volatile solids, and several other 

miscellaneous parameters (e.g., % solids, % silica). Metals and volatile 

solids were detected in both of the sludge samples. Ground water monitoring 

wells were also installed around the two USTs and sampled. The analytical 

results of ground water samples from these wells document that the USTs have 

contaminated the area ground water with metals and VOCs. The above results 

indicate that the contents of all of the USTs must be fully investigated as 

possible sources of subsurface contamination at the site. The content,s of the 

USTs must also be characterized to properly evaluate the closure alternatives 

for the tanks. 

As is the case with Tank Farm Four, all of the USTs at this site were 

filled with water when they were decommissioned. The USTs at this site were 

also not cleaned prior to being filled with water. A multi-layered media 

consisting of sludge, water, and/or oil was found in all of the USTs, as is 

documented in the previously mentioned tank closure investigation results. 

Although the types and amounts of media in each UST, except one (No. 571, was 

measured during the site tank closure investigation, the amounts will be 

verified during this investigation. The new UST content measurements may 

indicate whether a tank is leaking and at what rate when compared with the 

previous measurements. If a sufficient amount of each media is present in an 

UST, it will be sampled for laboratory analyses. The sludge samples will be 

analyzed for EP Toxicity characteristics and the full list of TCL palrameters 

(less pesticides). The water samples will be analyzed for the TCL 

semi-volatile organic compounds, volatile organic compounds, and inorganic 

compounds. The oil samples will be analyzed for the full list of TCL 

parameters (less pesticides). 

Waste and/or soil samples will also be collected from the sludge burning 

pit located on the site. The location of the burning pit is shown on the site 

map on Figure 5. Based on its design drawings, the size of the burning pit is 

approximately 6 feet high by 40 feet wide by 45 feet long. The burning pit is 

a four-walled concrete structure. The design drawings indicate that the pit's 

bottom consists of approximately two feet of sand and gravel, unde.rlain by 

-52- 



concrete; however, previous reports stated that the pit had only a sand 

bottom. A portable, split spoon, tripod derrick rig will be used within the 

burning pit to collect split spoon samples from two borings. Continuous split 

spoon sampling will be conducted at 2.0-foot intervals in the borings to just 

beyond all observed signs of contamination. If sludge is present in the pit, 

one composite sludge sample will be collected at the two boring locations. A 

maximum of three soil samples will be collected from each boring; one from the 

first sample interval (0 to 2.0 feet), and one from the sample interval at the 

bottom of the observed contamination, and one from the sample interval 

completed just beyond all signs of contamination. If the ground water table 

is present in the observed contamination, the second sample will be collected 

at the ground water table. If the burning pit is found to have a concrete 

bottom, one composite sludge sample will be collected from each of the two 

borings. All of the burning pit samples will be analyzed for the full list of 

TCL parameters (less pesticides). The samples will also be archived for 

possible dioxin and furan analyses. The sample analyses results will be 

reviewed to determine if dioxin and furan analyses are appropriate for any of 

the samples based upon the detected TCL compounds. If the burning pit is 

found to be an oil/water separator built within a burning pit, as appears to 

be the case at Tank Farm Four, the same sampling and analyses scheme planned 

for Tank Farm Four will be used in this structure. 

0 .Tank/Structure Sampling Methods 

Tank sampling will include the collection of samples from three different 

media, oil, water and sludge. Floating oil samples will be collected from 

each tank with a pond sampler according to procedures described i:n Method 

111-2, provided in Appendix A, as adopted from EPA's Site Characterization 

Methods Manual (EPA, 1984). Water samples will be collected with a Kemmerer 

bottle, or equivalent, according to procedures described in Method III-4 (EPA, 

1984), provided in Appendix A. To prevent contamination of the water sampling 

device as it passes through the floating oil layer, .a section of pipe casing 

(with a closed lower end consisting of a spring-loaded flap, or equivalent) 

will first be lowered through the oil layer to the desired water sampling 

depth then the water sampling device will lower down the casing past the flap 

and a water sample collected. Sludge samples will be collected with a gravity 

corer according to procedures described in Method II-5 (EPA, 1984), provided 
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in Appendix A. If this method is not successful in retrieving a sludge 
pm., sample, a petit ponar sampler will be used and the sampling procedures will be , 

conducted according to Method II-6 (EPA, 1984), provided in Appendix A. All 

tank sampling equipment will be decontaminated between each use according to 

the equipment decontamination procedure described in the project QA/QC plan. 

Oil/water separator and burning pit sample media are expected to consist 

of oil, water, and/or sludge. If a floating oil layer is present on swater in 

either structure, oil and water samples will be collected with a pond sampler 

and Kemmerer sampler, respectively, according to the procedures described 

above. If there is no floating oil layer on the water, the water samples will 

be collected with a pond sampler as described above. If possible (i.e., 

sample within reach) water samples will be collected directly in the sample 

container. Sludge samples will be collected from the oil/water separator with 

a gravity corer or petit ponar dredge according to the procedures specified 

above. If possible (i.e., available and safe access to the bottom of 

separator), a hand auger will be used to collect sludge samples according to 

the procedures described in Method II-4 (EPA, 19841, provided in Appsendix A. 

Sludge samples in the burning pit will be collected with a portable, split 

spoon tripod derrick rig at 2.0-foot intervals. 

4.7 Land 

~ Upon the completion of all field sampling activities at all five sites, 

the sites will be surveyed by a State of Rhode Island registered surveyor. 

The location and elevation of all sampling stations will be determined in the 

survey. Completed wells will be surveyed for elevation of the top of the 

protective casing, top of the well casing and the adjacent land surface. All 

locations will be referenced to a United States Geological Survey benchmark. 
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TABLE 3 

NETC-NEWPORT 
SUMMARY OF FIELD INVESTIGATION PROGRAM 

SITE ACTIVITY SCOPE NUMBER OF SAMPLES SAMPLE ANALYSES 

01 - McAllister Point Landfill Geophysical Survey 50' spaced traverse N/A N/A 
Surface Soil Sampling 17 locations 17 samples 
Test Borings 10 borings 2-3 samples/boring ;;: "h",:,p:~"ar',,~:,?:iq'f:,,, 4) 

Monitoring Wells 9 wells 1 per well plus TCL' 
3 existing wells 

Surface Water Sampling 2 leachate springs 1 per spring TCL 
Sediment Sampling 20 locations 2 per location TCL volatiles, semi-volatile, 

inorganics, PCBS 
Biota Sampling 20 locations 1 per location TCL semi-volatile, inorganics, 

PCBs 

02 - Melville North Landfill Geophysical Survey 50' spaced traverse N/A N/A 

c!l 
Surface Soil Sampling 15 locations 15 samples 

wl Test Pits Field-determined 2 soil and 2 sludge 
;E: '~~thP:I"dr~x~~P:jn(~~Lp 

I Test Borings 10 borings 2-3 samples/boring TCL: archive dioxin('): TCLP(41 
Monitoring Wells 5 wells 1 water sample per well: TCL; 

2-3 soil samples/boring TCL, archive dioxin('), TCLP(4) 
Sediment Sampling 10 locations (3 on-site) 1 per location TCL volatiles, semi-volatiles, 

inorganics, PCBs 
Biota Sampling 7 locations 1 per location TCL semi-volatile, inorganics, 

PCBs 

09 - Old Fire Fighting 
Training Area 

Geophysical Survey 
Soil Gas Survey 
Surface Soil Sampling 
Test Borings 
Monitoring Wells 

Sediment Sampling 

Biota Sampling 

50' spaced traverse 
100' site grid 
6 locations 
7 borings 
5 Wells 

8 locations 

8 locations 

N/A N/A 
48 points vocs 
6 samples 
l-2 samples/boring :~:,p:~:,;'~~h~~,',pbp:i:"):,(,) 

1 water sample per well TCL 
l-2 soil samples/boring TCL, archive dioxin('), TPH('l 
1 per location TCL volatiles, semi-volatiles, 

inorganics, PCBs 
1 per location TCL semi-volatiles, inorganics, 

PCBs 
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5.0 SCHEDULE 

The anticipated schedule for the RI/FS is provided on Figure 37. A more 

detailed schedule for the field activities will be prepared when TRC develops 

the RI/FS cost estimate. 
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2.2.1 METHOD II-l: SOIL SAMPLING WITH A SPADE AND SCOOP 

Discussion 

The simplest, most direct method of collecting soil samples for 
subsequent analysis is with the use of a spade and scoop. A normal lawn or 
garden spade can be utilized to remove the top cover of soil to the required 
depth and then a smaller stainless steel scoop'can be used to collect the 
sample. 

Uses 

This method can be used in most soil types but is limited somewhat to 
sampling the near surface. Samples from depths greater than 50 cm become 
extremely labor intensive in most soil types. Very accurate, representative 
samples can be collected with this procedure depending on the care and 
precision demonstrated by the technician. The use of a flat, pointed mason 
trowel to cut a block of the desired soil will be of aid when undisturbed 
profiles are required. A stainless steel scoop or lab spoon will suffice in 
most other applications. Care should be exercised to avoid the use of devices 
plated with chrome or other materials. Plating is particularly common with 
garden implements such as potting trowels. 

,* VW..< 
Procedures for Use 

1. 

*2 . 

3. 

4. 

5. 

Carefully remove the top layer of soil to the desired sample depth 
with a precleaned spade. 

Using a precleaned stainless steel scoop or trowel, remove and discard 
a thin layer of soil from the area which comes in contact with the 
shovel. 

Transfer sample- into an appropriate..sample bottle with a stainless 
steel lab spoon or equivalent. 

Check that a Teflon liner is present in the cap if required. Secure 
the cap tightly. The chemical preservation of solids is generally 
not recommended. Refrigeration is usually the best approach supple- 
mented by a minimal holding time. For specific containerization and 
preservation requirements ,consult,Appendix A. 

Label the sample bottle with the appropriate sample tag. Be sure to 
label the tag carefully and clearly, addressing all the categories or 
parameters. Complete all chain-of-custody documents and record in 
the field log book. 

6. Decontaminate equipment after use and between sample locations. For 
specific decontamination guidelines, consult Appendix E. 
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2.2.2 METHOD 11-2: SUBSURFACE SOLID SAMPLING WITH AUGER 
AND THIN-WALL TUBE SAMPLER 

Discussion 

This system consists of an auger bit, a series of drill rods, a '7" 
handle, and a thin-wall tube corer (see Figure 2-l). The auger bit is used to 
bore a hole to the desired sampling depth and then withdrawn. The auger tip 
is then replaced with the tube corer, lowered down the borehole, and forced 
into the soil at the completion depth. The corer is then withdrawn and the 
sample collected. 

Alternately the sample can be recovered directly from the auger. This 
technique however, does not provide an "undisturbedn sample as would be 
collected with a thin tube sampler. In situations where the soil is rocky, it 
may not be possible to force a thin tube sampler through the soil or sa;mple 
recovery may be poor. Sampling directly from the auger may be the only viable 
method. Several auger types are available which include Bucket type, continues 
flight (screw) and posthole augers. Bucket types are good for direct sample 
recovery and are fast and provide a large volume of sample. When continuous 
flight (screw) augers are utilized, the sample can be collected directly off 
the flights, however, this technique will provide a somewhat unrepresentative 
sample as the exac't sample depth will not be known. The continuous flights 
auger are, however, satisfactory for use when a composite of the entire soil 
column is desired. Posthole augers have limited utility for sample acquisition 
as they are designed more for their ability to cut through fibrous, heavily 
rooted, swampy areas. In soils where the borehole will not remain open when 
the tool is removed, a temporary casing can be used until the desired sampling 
depth is reached. 

Uses 

This system can-be used-in .a wide variety of soil conditions. It can be 
used to sample both from the surface, by simply driving the corer without 
preliminary boring, or to depths in excess of 6 meters. The presence of rock 
layers and the collapse of the borehole, however, 
depths in excess of 2 meters. 

usually prohibit sampling at 
Interchangable cutting tips on the corer reduce 

the disturbance to the soil during sampling and aid in maintaining the .core in 
the device during removal from the borehole. 

Procedures for Use 

1. Attach the auger bit to a drill rod extension and further attach the 
"TV handle to the drill rod. 

2. Clear the area to be sampled of any surface debris (twi 
litter). It may be advisable to remove the first 8 to 9 

s, rocks, 
5 cm of 

surface soil for .an area approximately 15 cm in radius around the 
drilling location. 



Figure 2-l. 
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Augers and thin-wall tube sampler. 



3. 

4. 

5. 

6. 

7. 

8. 

9. 

" N-"-x 

10. 

11. 

12. 

Sources 
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Begin drilling, periodically removing accumulated soils. This 
prevents accidentally brushing loose material back down the blorehole 
when removing the.auger or adding drill rods. 

After reaching desired depth, slowly and carefully remove auger from 
boring. (Note: When sampling directly from auger, collect sample 
after auger is removed from boring and proceed to Step 10.) 

Remove auger tip from drill rods and replace with a precleaned 
thin-wall tube sampler. Install proper cutting tip. 

Carefully lower corer down borehole. Gradually force corer into 
soil. Care should be taken to avoid scraping the borehole sides. 
Hammering of the drill rods to facilitate coring should be avoided as 
the vibrations may cause the boring walls to collapse. 

Remove corer and unscrew drill rods. 

Remove cutting tip and remove core from device. 

Discard top of core (approximately 2.5 cm), which represents any 
material collected by the corer before penetration of the layer in 
question. Place remaining core into sample container. 

Check that a Teflon liner is present in the cap if required. Secure 
the cap tightly. The chemical preservation of solids is generally 
not recommended. Refrigeration is usually the best approach 
supplemented by a minimal holding time. Consult Appendix A for 
containerization and preservation recommendations. 

Label the sample bottle with the appropriate sample tag. Be sure to 
label the tag carefully and clearly, addressing all the categlories or 
parameters. .-Complete -allXchain-of-custody..documents -and record in 
the field logbook. 

Decontaminate sampling equipment after use and between sampling 
locations. Refer to Appendix E for decontamination requirements. 

deVera, E. R., Simmons, 8. P., Stephens, R. D., and Storm, D. L. "Samplers 
and Sampling Procedures for Hazardous Waste Streams." EPA 600/2-90-018, 
January 1980. 

,,>, *..__ 
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2.3.2 METHOD 11-4: SAMPLING SLUDGE OR SEDIMENTS WITH A HAND CORER 

Discusiion 

This device is essentially the same type of thin-wall corer described for 
collecting soil samples (Method 11-2). It is modified by the addition of a 
handle to facilitate driving the corer (see Figure 2-2) and 'a check valve on 
top to prevent washout during retrieval. through an overlying water layer. 

Uses 
c 

Hand corers are applicable to the same situations and materials as the 
scoop described in Method 11-3. It has the advantage of collecting an 
undisturbed sample which can profile any stratification in the sample as a 
result of changes in the deposition. 

Some hand corers can be fitted with extension handles which will allow 
the collection of samples underlying a shallow layer of liquid. Most corers 
can also be adapted to hold liners generally available in brass, polycarbonate 
plastic or Teflon. Care should be taken to choose a material which will not 
compromise the intended analytical procedures. 

,/-v-N 

Procedures for Use 

1. 

2. 

3. 

4. 

5. 

6. 

7; 

.--m>_ 

8, 

Inspect the corer for proper precleaning, and select sample location. 

Force corer in with smooth continuous motion. 

Twist corer then withdraw in a single smooth motion. 

Remove nosepiece and withdraw simple into a stainless steel or 
Teflon tray. 

Transfer sample into an appropriate sample bottle with a stainless 
steel lab spoon or equivalent. 

Check that a Teflon liner is present in cap if required. Secure the 
cap tightly. The chemical preservation of solids is generally not 
recommended. Refrigeration is usually the best approach 
supplemented by a minimal holding time. Appendix A, Sample 
Containerization and Preservation should be consulted for specific 
requirements. 

Label the sample bottle with the appropriate sample tag. Be sure to 
label the tag carefully and clearly, addressing all the categories 
or parameters. Complete all chain-of'-custody documents and record 
in the field logbook. 

Decontaminate sampling equipment after use and.between sample 
locations as required by procedures in Appendix E, Decontamination. 
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CHECK VALVE 

K 
CORE CATCHER 

\OPTIONAL) 

- NOSEPIECE 

Figure 2-2. Hand corer. 
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2.3.3 METHOD 11-5: SAMPLING BOTTOM SLUDGES OR SEDIMENTS WITH A GRAVITY CORER 

Discussion 

A gravity corer is a metal tube with a replacement tapered nosepiece on 
the bottom and a ball or other type of check valve on the top. The check 
valve allows water to pass through the corer on descent but prevents a washout 
during recovery. The tapered nosepiece facilitates cutting and reduces core 
disturbance during penetration. 

Most corers are constructed of brass or steel and many can accept plastic 
liners and additional weights (see Figure 2-3). 

Uses 

Corers are capable of collecting samples of most sludges and sediments, 
They collect essentially undisturbed samples which represent the profile of 
strata which may develop in sediments and sludges during variations in the 
deposition process. Depending on the density of the substrate and the weight 
of the corer, penetration to depths of 75 cm (30 inches) can be attained. 

-_ ,' Care should be exercised when using gravity corers in vessels or lagoons 
that have liners because penetration depths could exceed that of the substrate 
and result in damage to the liner material. 

Procedures for Use 

1, 

2. 

3. 

4. 

5. 

6. 

7. 

0-b.. 

Attach a precleaned corer to the required length of sample line. 
Solid braided 5 mm (3/16 inch) nylon line is sufficient; 20 mm (3/4 
inch) nylon, however, is easier to grasp during hand hoisting. 

Secure the free end of the line to a fixed support to prevent 
accidental loss of the corer. 

Allow corer to free fall through liquid to bottom. 

Retrieve corer with a smooth, continuous lifting motion. Do not 
bump corer as this may result in some 

Remove,nosepiece-.from cvrer .and slide 
stainless steel or Teflon pan. 

Transfer sample into appropriate samp 1 
lab spoon or equivalent. 

sample lo&. 

sample out of corer into 

e bottle with a stai nless steel 

Check that a Teflon liner is present in cap if required. Secure ,the 
cap tightly. The chemical preservation,of solids is generally not 
recommended. Refrigeration is usually the best approach supplemented 
by a minimal holding time. Refer to Appendix A.for sample 
containerization and preservation guidelines. 



NOSEPIECE \ 
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4 . 
Figure 2-3. Gravity corers. 
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8. Label the sample bottle with the appropriate sample tag. Be sure to 
label the tag carefully and clearly, addressing all the categories or 
parameters. Complete.all chain-of-custody documents and record in 
the field logbook. 

9. Consult Appendix E for decontamination requirements and decontaminate 
sampling equipment after use and between sampling locations. 

Sources 

American Public Health Association. "Standard Methods for the 
Examination of Water and Wastewater” 14th Edition, Washington, D.,C. 
1975. 
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2.3.4 METHOD 1X-6: SAMPLING BOTTOM SLUDGES OR SEDIMENTS WITH A PONAR GRAB 

Discussion 

The Ponar grab is a clamshell type scoop activated by a counter lever 
system. The shell is opened and latched in place and slowly lowered to the 
bottom. When tension is released on the lowering cable the latch releases 
and the lifting action of the cable on the lever system closes the clamshell 
(see Figure 2-4). 

/N-S 

Uses 

Ponars are capable of sampling most types of sludges and sediments from 
silts to granular materials. They are available in a "Petite" version ?ith a 
232 square centimeter sample area that is light enough to be operated without a 
winch or crane. Penetration depths will usually not exceed several centimeters. 
Grab samplers, unlike the corers described in Method 11-5, are not capable of 
collecting undisturbed samples. As a result, material in the first centimeter 
of sludge cannot be separated from that at lower depths. The sampling action 
of these devices causes agitation currents which may temporarily resuspend some 
settled solids. This disturbance can be minimized by slowly lowering the 
sampler the last half meter and allowing a very slow contact with the bottom. 
It is advisable, however, to only collect sludge or sediment samples after all 
overlying water samples have been obtained. 

Procedures for Use 

1. 

2. 

3. 

4. 

5. 

6. .,zan"_ 

7. 

Attach a precleaned Ponar to the necessary length of sample line. 
Solid braided 5 mm (3/16 inch) nylon line is usually of sufficient 
strength; however, 20 mm (3/4 inch) or greater nylon line alllows for 
easier hand hoisting. 

Measure and mark the distance to bottom on the sample line. A 
secondary mark, 1 meter shallower, 'will indicate proximity so that 
lowering rate can be reduced, thus preventing unnecessary bottom 
disturbance. 

Open sampler jaws until latched. From this point on, support sampler 
by its lift line or the sampler will be tripped and the jaws will 
close. 

Tie fr&>nd of sample line to fixed support to prevent accidiental 
loss of sampler. 

Begin lowering the sampler until the proximity mark is reached. 

Slow rate of descent through last meter until contact is felt. 

Allow sample line to slack several centimeters. In. strong currents 
more slack may be necessary to release mechanism. 



Figure 2-4. Ponar grab. 
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8. 

9. 

10. 

11. 

12. 

:. 13. 

Sources 
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Slowly raise dredge clear of water surface. 

Place Ponar into t stainless steel or Teflon tray and open. Lift 
Ponar clear of the tray. 

Collect a suitable aliquot with a stainless steel lab spoon or 
equivalent and place sample into appropriate sample bottle. Appendix 
A contains containerization and preservation requirements. 

Check for a Teflon liner in cap if required and secure cap tightly. 
The chemical preservation of solids is generally not recommended. 
Refrigeration is usually the best approach supplemented by a minimal 
holding time. 

Label the sample bottle with the appropriate sample tag. Be sure to 
label the tag carefully and clearly, addressing all the categories or 
parameters. Complete all chain-of-custody documents and record in 
the field logbook. 

Consult Appendix E, Decontamination for appropriate decontamination 
procedures to be used on sampling equipment after use and between 
sampling locations. 

American Public Health Association. "Standard Methods for the Examination 
of Water and Wastewater" 14th Edition, American Public Health Association, 

" Washington, D.C. 1975. 

Lind, Owen T. "Handbook of Common Methods in Limnology." C.V. Mosby 
Company, St. Louis, 1974. 



Section 3.2.2 
Revision 10 
Page I of 3 

3.2.2 METHOD 111-2: USE OF POND SAMPLER FOR THE COLLECTION 
OF SURFACE WATER SAMP,LES 

Discussion 

The pond sampler consists of an adjustable clamp attached to the e;nd of a 
two- or three-piece telescoping aluminum tube that serves as the handle. The 
clamp is used to secure a sampling beaker (see Figure 3-l). The sampler is not 
commercially available, but it is easily and inexpensively fabricated. The 
tubes can be readily purchased from most hardware or swimming pool supply 
stores. The adjustable clamp and sampling beaker can be obtained from most 
laboratory supply houses. The materials requi 
given in Appendix B. 

red to fabricate the sampler are 

Uses 

The pond sampler is used to collect liqui d waste samples from disposal 
ponds, pits, lagoons, and similar reservoirs. Grab samples can be obtained at* 
distances as far as 3.5 m from the edge of the ponds. The tubular aluminum 
handle may bow when sampling very viscous liquids if sampling is not done 
slowly. 

Procedures for Use 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Assemble the pond sampler. Make sure that the sampling beaker and 
the bolts and nuts that secure the clamp to the pole are tightened 
properly. 

With proper protective garment and gear, take grab samples by slowly 
submerging the precleaned beaker with minimal surface disturbance. 

Retrieve the pond sampler from the surface water with minimal 
disturbance. 

Remove the cap from the sample bottle and slightly tilt the mouth of 
the bottle below the dipper/device edge. 

Empty the sampler slowly, allowing the sample stream to flow gently 
down the side -of,the bottle,with,minimal entry turbulence. 

Continue deliverv of the samole until the bottle is almost completely 
filled. 

Select appropriate sample bottles and preserve the samp 
necessary as per guidelines in Appendix A. 

Check that a Teflon liner is present in the cap if requ 
the cap tightly. 

e if 

red. Secure 
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2- Varigrlp clamp 

0 0 > 

Bolt hole 

Beaker, stainless 
steel or disposable 

- Pole, telescoping, aluminum, hwvy 
duty, 250-450 cm (96-180”) 

Source: Reference 1. 

, c--.. Figure 3-l. .Pond sampler. 
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9. Label the sample bottle with an appropriate sample tag. Be sure to 
label the tag carefully and clearly, addressing all the categories 
or parameters. Record the information in the field logbook and 
complete the chain-of-custody documents. 

10. Properly clean and decontaminate the equipment prior to reuse or 
storage using recommended guidelines of Appendix E. 

Sources 

deVera, E.R., Simmons, B.P., Stephens, R.D., and Storm, D.L. "Samplers 
and Sampling Procedures for Hazardous Waste Streams ,” EPA-600/2-80-018, 
January 1980. 

GCA Corporation, "Quality Assurance Plan, Love Canal Study - Appendix A, 
Sampling Procedures," EPA Contract 68-02-3168. 
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3.2.4 METHOD III-4: COLLECTION OF WATER SAMPLES FROM DEPTH WITH A 
KEMMERER BOTTLE 

Discussion 

The kemmerer bottle is a messenger-activated water sampling device (see 
Figure 3-4). In the open position water flows easily through the device. 
Once lowered to the desired depth a messenger is dropped down the sample line 
tripping the release mechanism and closing the bottle. In the closed position 
the bottle is sealed, both on top and bottom, from any additional contact with 
the water column and can be retrieved. 

Most commercially available Kemmerer bottles are of brass or plastic 
construction. Modification of existing systems with nonreactive materials such 
as Teflon, glass or stainless steel would be only partially successful due to 
the complicated machining necessary for the release mechanism. Other 
modifications such as a stoppered bottom drain are simpler and useful in 
minimizing sample disturbance during transfer to the appropriate containers. 

Uses 

N=.. The Kemmerer bottle is currently the most practical method of collecting 
discrete, at-depth samples from surface waters or vessels where the collection 
depth exceeds the lift capacity of pumps. The application is limited however 
by the incompatability of various construction materials with some analytical 
techniques. Proper selection, i.e., all metal assemblies for organic analysis 
or all plastic assemblies for trace element analysis, will overcome this 
deficiency. 

Procedures for Use 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Xnspect Kemmerer bottle for thorough cleaning and insure that sample 
drain valve is closed (if bottle is so equipped). 

Measure and then mark sample line at desired sampling depth. 

Open bottle by lifting top stopper-trip head assembly. 

Gradually lower bottle until desired level is reached (predesignated 
mark from Step 2). 

Place messenger on sample line and release. 

Retrieve sampler; hold sampler by center stem to prevent accidental 
opening of bottom stopper. 

Rinse or wipe off exterior of sampler body (wear proper gloves and 
,protective clothing). 



BOTTOM 
ORAIN 

?- MESSENGER 

-CABLE 

TRIP HEAD 

UPPER 

/-CHAIN 

CENTER ROD 

Figure 3-4. Modified Kemmerer sampler. 
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STOPPER 

STOPPER 



8. 

9. 

10. 

11. 

12. 

13. 
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Recover sample by grasping lower stopper and sampler body with one 
hand (gloved), and transfer sample by either (a) lifting top stopper 
with other hand and carefully pouring contents fnto sample bottles, 
or (b) holding drain valve (if present) over sample bottle and 
opening valve. 

Allow sample to flow slowly down side of sample bottle with minimal1 
disturbance. 

Select sample bottles and preserve the sample if necessary as per 
guidelines in Appendix A. 

Check that a Teflon liner is present in the cap if required. Secure 
the cap tightly. 

Label the sample bottle with an appropriate tag. Be sure to complete 
the tag with all necessary information. Record the information in 
the field logbook and complete all chain-of-custody records. 

Decontaminate sampler and messenger or place in plastic bag for 
return to lab. See Appendix E for general decontamination 
procedures. 

U.S. Environmental Protection Agency, "Procedures Manual for Ground Water 
Monitoring at Solid Waste Disposal Facilities.' EPA-530/SW-611, August; 
1977. 



Section 3.4.3 
Revision B 
Page 1 of 3 

3.4.3 METHOD 111-9: SAMPLING MONITOR WELLS WITH A BUCKET TYPE BAILER 

Discussion 

Bucket type bailers are tall narrow buckets equipped with a check valve 
on the bottom. This valve allows water to enter from the bottom as the bailer 
is lowered, then prevents its release as the bailer is raised (see Figure 3-8). 
Top filling bailers are also available and may be useful for well purging but 
generally result in increased sample turbulence and are not recommended for 
sample acquisition. 

Uses 

This device is particularly useful when samples must be recovered from 
depths greater than the range (or capability) of suction lift pumps, when 
volatile stripping is of concern, or when well casing diameters are too narrow 
to accept submersible pumps. It is the method of choice for the collection of 
samples which are susceptible to volatile component stripping or degradation 
due to the aeration associated with most other recovery systems. Samples can 

" be recovered with a minimum of aeration if care is taken to gradually lower the 
bailer until it contacts the water surface and is then allowed to sink as it 
fills. Teflon is generally the best construction material but other materials 

,*--. (PVC, stainless steel, etc.1 are acceptable if compatible with designated 
sample analysis. The primary disadvantages of bailers are their limited sample 
volume and inability to collect discrete samples from a depth below the water 
surface. 

Procedures for Use 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
i"-- 

9. 

Using clean, noncontaminating equipment, i.e., an electronic level 
indicator (avoid indicating paste), determine the water level in the 
well, then calculate the fluid volume in the casing. 

Purge well as per Methods III-7 or 111-8. 

Attach precleaned bailer to cable or line for lowering. 

Lower bailer slowly until it contacts water surface. 

Allow bailer to sink and fill with a minimum of surface disturbance. 

Slowly raise bailerto surface. Do not allow bailer line to contact 
ground. 

Tip bailer to allow slow discharge from top to flow gently down the 
side of the sample bottle with minimum entry turbulence. 

Repeat steps 2-5 as needed to acquire sufficient volume. 

Select sample bottles and preserve the sample, if necessary, 
according to the guidelines in Appendix A. 
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STAINLESS WIRE 
CABLE 

> l-li4”O.D. x I” I.D. TEFLON 
EXTRUDED TUBING, 
I8 TO 36”LONG 

GLASS OR TEFLON 

I” DIAMETER TEFLON 
EXTRUDED ROD 

HOLE 

Figure 3-g. Teflon bailer. . 
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10. Check that a Teflon-liner is present in cap if required. Secure the cap 
tightly. 

11. Label the sample bottle with an appropriate tag. Be sure to complete the 
tag with all necessary information. Record the information in the field 
1 ogbook and complete all chain-of-custody documents. 

12. Thoroughly decontaminate the bailer after each use according to specific 
laboratory instructions, or the general guidelines in Appendix E. In some 
cases, especially where trace analysis is desired, it may be prudent to 
use a separate bailer for each well. 

Sources 

Dunlap, W. J., McNabb, J. F., Scalf, M. R. and Crosby, R. L., “Sampling for 
Organic. Chemicals and Microorganism in the Subsurface. “EPA-600/Z-,77-176, 
August 1977. 

,.F” 1, 
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1.0 PROJECT DESCRIPTION 

1.1 Introduction 

This Quality Assurance/Quality Control Plan (QA/QC) has been developed for 

use in conjunction with sampling activities at the Naval Education and 

Training Center (NETC) in Newport, Rhode Island. The sampling program builds 

on recommendations of previous studies conducted at NETC-Newport under the 

Navy Assessment and Control of Installation Pollutants (NACIP) program. 

Previous studies included an Initial Assessment Study (IAS) conducted in 1983, 

and Confirmation Study completed from 1983-1985. 

Current Navy policy calls for the following of EPA guidance and procedures 

while conducting investigations and remedial actions at all Navy waste sites. 

The specific tasks outlined in the current Navy Installation Restoration (IR) 

Program are consistent .with EPA guidance, and provide a structure for 

conducting a Remedial Investigation/Feasibility Study (RI/FS) based on the 

National Contingency Plan (NCP). The initial planning phase of the Newport 

RI/FS process includes four scoping tasks under the Navy IR Program, i.e.: 

l Task Rl - Description of Current Situation; 

l Task R2 - Development of Plans and Management, i.e., 

- Health and Safety Plan 
- QA/QC and Data Management Plans 
- Field Sampling Plan 

l Task E3 -Meetings with Navy and Regulatory Agencies. 

These scoping tasks are aimed at achieving six objectives, i.e.: 

l Collect and evaluate existing data, including the review of 
previous investigations; 

l Identify study area boundaries; 

0 Preliminary identification of Applicable or Relevant and 
Appropriate Requirements (ARARs); 

l Identify remedial actions objectives and likely remedial action 
alternatives; 

l Establish data quality objectives; and 
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l Prepare work plans that address field sampling, QA/QC and health 
and safety issues. 

The field sampling work plan for all media being sampled as part of the 

remedial investigation study is designed to characterize the nature and extent 

of contamination, verify the probable contaminant sources, and collect data to 

evaluate the need for remedial action(s). The sampling program is designed to 

meet all applicable guidance for Superfund, RCRA, and the Navy IR program. 

The QA/QC Plan serves as a controlling mechanism during field sam:pling to 

ensure all data collected are valid, reliable, and legally-defensible. The 

QA/QC Plan outlines the organization, objectives, and all QA/QC activities 

which will ensure achievement of desired data quality goals. 

1.2 NBTC Description and History 

The Naval Education and Training Center 

located along approximately six miles of the 

and borders Narragansett Bay in Newport 

currently occupies 1,063 acres of land. 

(NETC), Newport, Rhode Island, is 

Western Shore of Aquidneck Island 

county, Rhode Island. The NETC 

The NETC serves as both, a training facility, and logistical support 

facility for the Newport Naval Complex. The Naval history in the Newport area 

spans from the Civil War era to the present. The Melville area was 

established in 1900 as a coaling station for naval ships and, subsequently, 

fuel tanks were added in 1910 as ships converted to liquid fuel. During World 

War I, additional tanks were constructed in the Melville area. In 1'973, the 

Shore Establishment Realignment Program (SER) resulted in the Navy excessing 

approximately 1,629 acres of the base's original 2,420 acres. 

A detailed description of the NETC base history is presented in the 

Background Investigation Report provided in Volume I of this Work Plan. 

1.3 Previous NBTC Site Investigations 

Under the NACIP program, an Initial Assessment Study (IAS) for all NBTC 

sites was completed in March 1983. The IAS identified sites where 

contamination from past waste disposal or handling practices may pose health 

or environmental risks. The IAS recommended further investigation of 13 sites 
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at NETC-Newport. Confirmation Study, in accordance with NACIP guidance, was 

performed from 1983-1985 on six of the 13 sites. 

The Confirmation Study represented the second phase of the NACIP program 

,and consisted of two steps: the Verification Step and the Characterization 

Step. The field activities associated with Confirmation Study included on-site 

investigations to confirm or deny the presence of contamination at six NETC 

sites, based on recommendations of the IAS and the Rhode Island Department of 

Environmental Management (RIDEM). Review of the IAS and Confirmation Study 

results by the Navy and RIDEM provided a list of sites to be addressed in an 

RI/FS Work Plan, five of which will be investigated during this RI/FS, 

including the McAllister Point Landfill, the Melville North Landfill, the Old 

Fire Fighting Training Area, Tank Farm Four, and Tank Farm Five. 

1.4 Current NETC Site Investiqations 

Remedial investigations will be conducted at five of the NETC sites. The 

five sites being investigated are the McAllister Point Landfill, Melville 

North Landfill, Old Fire Fighting Training Area, Tank Farm Four, and Tank Farm 

Five. Background information on each of these sites is presented in the 

Background Investigation Report provided in Volume I of this Work Plan. The 

planned field investigation activities for each site are presented in the 

Field Sampling Plan provided in Volume II of this Work Plan. 

1.5 Project Scope 

The objective of this remedial investigation is to develop detailed 

information on the nature and extent of contamination previously identified in 

the Initial Assessment Study, Confirmation Study, and/or previous site 

investigations. The results of the remedial investigation will provide a 

technically-supported professional judgment as to whether specific site 

conditions constitute potential environmental, health or safety hazards. 

The field activities, sample matrices, and analyses for the five sites 

being investigated at NETC-Newport will be discussed in this Work Plan. The 

sample program makes extensive use of Target Compound List (TCL) analyses 

using EPA-CLP protocols. Naval Energy and Environmental Support Activity 

(NEESA) guidance for Level C analyses and data validation will be followed 

(NEESA, 1988) during this program. 

-3- 



2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

2.1 Introduction 

This project will be largely performed by TRC. Project review will be 

performed by a Technical Review Committee assembled by the Northern Division. 

The names and addresses of select individuals involved in the review appear 

below. 

l U.S. Navy 
Northern Division Code 023 
Naval Facilities Engineering Command 
Philadelphia, PA 19112-5094 

James P. Valenti, Engineer-In-Charge 
(215) 897-6431 

Michael Aucoin, QA Officer 
(215) 897-6432 

Richard Beringer, Supervisor, Environmental Engineer 
(215) 897-6431 

Naval Education and Training Center 

Rachel Marino, Environmental Coordinator 

. TRC 

800 Connecticut Boulevard 
East Hartford, CT 06108 
(203) 289-8631 

James Peronto, Project Manager 

Richard Londergan, QA Officer 

Elizabeth E. Barrett, QA/QC Manager 

l Laboratory 

To be named , Project Manager 

To be named , QC Coordinator 

l Rhode Island DEM 

Jeffrey P. Crawford, Engineer 
(401) 277-2797 

. U.S. EPA 

To be named. 
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Figure 1 presents the organization chart for the Newport RI/FS project 

showing staff positions responsible for ea.ch project e 1 emenk. The 

responsibilities of TRC's Project Manager and QA/QC staff are briefly 

described below. 

2.2 Project Manager's Responsibility 

The TRC Project Manager will provide overall direction to the project 

team, and will be responsible for successful project completion. The Project 

Manager will be the primary contact for the Northern Division's 

Engineer-In-Charge (EIC). 

2.3 QA Officer's Responsibility 

The TRC Corporate QA Officer will be the responsible Quality Assurance 

Officer for this project. The QA Officer reports independently to the 

Corporate President and, hence, has full authority to act independently from 

the technical line management structure. He will serve as TRC's primary 

contact with the Northern Division's QA staff, if so requested by the EIC. He 

will monitor compliance of the project with the QA/QC Plan, and perform any 

necessary performance or system audits. 

The TRC QA Officer will initiate and monitor any necessary formal 

corrective actions. He will assist in preparing QA/Qc project summaries for 

then Final Report, including analysis of precision, accuracy and completeness 

of data collected. 

2.4 Field Qc Coordinator - QA/Qc Manager's Responsibility 

A TRC Field QC Coordinator will be selected for this project. The Field 

QC Coordinator will work with the field team during preparations for the 

sampling events, and also during conduct of field work. He or she will be 

on-site to ensure required QC procedures are followed for sample collection 

and drilling; will initiate informal and/or formal corrective actions, as 

necessary: and will maintain and report QC records and results to the TRC 

Project Manager and QA Officer. The QC field coordinator will also serve as 

the QA/QC Manager for the project. This person will be responsible for 

ensuring all analytical deliverables have been received and subsequently 

validated according to NEESA Level C Data Validation Guidelines. 
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2.5 Laboratory QC Coordinator's Responsibility 

The laboratory selected for this project will also designate a QC 

Coordinator who will function as part of the project QC team. The exact 

duties of the laboratory QC Coordinator will include at least the following, 

in accordance with the NEESA-approved laboratory QA/QC plan: 

a Direct preparation of sample Containers; 

l Direct preparation and inclusion of blind QC samples in sample 
load in a fashion unrecognizable to analysts; 

l Monitor use of known QC samples, blanks and duplicates, as 
required by specific projects; and 

l Maintain records of performance on known and blind Qc samples as a 
measure of analytical precision and accuracy (control charts, 
etc.). 
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3.0 SAMPLING PROCEDURES 

3.1 Introduction 

The following matrices will be collected during the field investigation 

study at the five NETC-Newport sites: soil, sediment, surface water, biota, 

tank contents, ground water, and air. All sample collection and monitoring 

procedures are discussed in the Field Sampling Plan in Volume II of this Work 

Plan. These procedures will be implemented in order to collect representative 

data for remedial planning guidance. All sample media collected will be 

handled in accordance with this Quality Assurance/Quality Control Project 

Plan, and the "Characterization of Hazardous Waste Sites - a Methods Manual: 

Volume II. Available Sampling Methods", Second Edition, EPA-600/Y-84-076, 

December 1984. All analytical methods and estimated detection limits are 

subsequently described in Section 5.0 of this document, including analysis for 

the Target Compound List (TCL), as well as all other parameters for this 

project. 

3.2 Selection of Sampling Locations 

The locations of samples for each of the five sites at NETC-Newport 

appears in the Field Sampling Plan in Volume II of this Work Plan. 

3.3 Sample Collection, Handling and Shipping 

. During the field sampling program, the appropriate sample containers will 

be used so that no chemical alteration occurs between the collection of 

samples in the field, and the receipt of samples at the laboratory. The 

sample bottle field kit will be prepared and shipped to the fielld by the 

laboratory Qc Coordinator. 

Sample containers will be selected to ensure compatibility with the waste 

and to minimize breakage during transportation. Aqueous phase sam,ples for 

organic analyses will be contained in glass vials with teflon-lined, 

screw-type caps. Sample bottles and preservation required are listed in 

Tables 1 for soil and sediment samples and Table 2 for aqueous samples. 

Holding times are further defined in Table 3, based on CLP protocols. 
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TABLE 1 

CONTAINERS AND PRESERVATION METHODS 
FOR SOIL, SEDIMENT, AND WASTE SAMPLES 

Number 
Containers 
per Sample Sample Container 

Preservation Analytical 
Methods Method Compounds 

Orqanics 

2 40 mL, glass, Teflon@-lined 
septum cap 

2 40 mL, glass, Teflon@-lined 
septum cap 

1 l-250 mL, wide-mouth amber 
glass, Teflon&lined cap ,,/:z-._ 

Cool, 4OC 

1 250-ml amber wide-mouth Cool, 4OC 

Inorganics 

1 250 mL, wide-mouth 
amber glass 

Cool, 4OC sw5030/ 
SW8010 

Cool, 4OC SW50301 
SW8020 

CLP sow 

CLP sow 

ICP-CLP 
sow 

TCL-BNA, P/P 

2,3,7,8-TCDD 

Total metals: 
Cd, Cr, Cu, 
Pb, Hg, Ni, 
Ag, Zn, Cn 

VOA = Volatile Organic Analyses. 
TCL = Target Compound List. 
BNA = Base/Neutral and Acid Extractable Analyses. 
P/P = Pesticide/PCB Analyses. 
CLP sow = Contract Laboratory Program - Statement of Work. 
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TABLE 2 

CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES 

Number 
Containers 
per Sample Sample Container 

Preservation Analytical 
Methods Method Compounds 

Organics 

2 40 mL, glass, Teflon&lined 
septum cap 

40 mL, glass, Teflon&lined 
septum cap 

Cool, 4OC 
HCl (4 drops) 

Cool, 4OC 

40 mL, glass, Teflon&lined 
septum cap 

l-gal, narrow-mouth amber 
glass, Teflon@-lined cap 

Cool, 4OC 
HCl (4 drops) 

Cool, 4OC 

40 mL, glass, Teflon&lined 
septum cap 

l-gal, narrow-mouth amber 
glass, Teflon@-lined lid 

40 mL, glass, Teflon&lined 
septum cap 

Cool, 4OC 

Cool, 4OC 

Cool, 4OC 

1 L, glass, Teflon&lined Cool, 4OC 
lid HCl (5 mL) 

Inorqanics 

1 500 mL, polyethylene 

1 500 mL, polyethylene Cool, 4OC 

1 1 L, polyethylene Cool, 4OC 
NaOH to pH 
>12b 

HNo3 to 
pH <2 

CLP sowa TCL-VOA 

SW50301 
SW8010 

sw5030/ 
SW8020 

CLP sowa 

VOA 

VOA 

TCL-BNA, P/P 

EPA 502.1 1,2-Dibromo- 
methane 

SW8150 Chlorinated 
herbicides 

SW8015 Nonhalogenated 
volatile 
organics 

Petroleum 
hydrocarbons 

EPA 418.1 

ICP-CLP SOW Total metals: 
Cd, Cr, Cu, 
P:b, Hg, Ni, 
Ag, Zn 

A429 P:hosphate TDS 
EPA 160.1 

CLP sow CN 

(Continued) 
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TABLE 2 

,,_j,-x. CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES 
(Continued) 

Number 
Containers 
per Sample Sample Container 

Preservation Analytical 
Methods Method Compounds 

Inorganics (Continued) 

1 1 L, polyethylene Cool, 4OC 
HNo3 to 
pH <2 

1 L, polyethylene 

Cool, 4OC 

Cool, 4OC 
4 mL zinc 
acetate and 
NaOH to 
pH >9 

1 1 L, polyethylene Cool, 4OC 
H2SO4 t0 

pH <2 

1 500 mL, polyethylene Cool, 4OC 

ICP-CLP 
sow 

Total metals: 
Al, Sb, Ba, 
Be, B, Cd, Ca. 
Cr, Co, Cu, Fe, 
Mg, Mn, Ni, K, 
Ag, Na, V, Zn 

CLP sow 

EPA 376.1 

As, Se, Tl 

Sulfide 

EPA 350.3 
EPA 351.3 

Amnlonia N 
TKN 

EPA 160.1 TDS 

a One in 20 samples will be collected in triplicate for matrix spike and matrix 
spike duplicate analyses in accordance with CLP protocols. 

b Water samples to be analyzed for cyanide will be checked in the field for the 
presence of chlorine using potassium iodidex (KI) starch paper. If chlorine is 
present, ascorbic acid will be added until the KI paper indicates that no 
chlorine is present. 

TCL = Target Compound List. 
VOA = Volatile Organic Analyses. 
BNA = Base/Neutral and Acid Extractable Compounds. 
P/P = Pesticides/PCB Analyses. 
TCDD = Tetrachlorodibenzo-p-dioxin. 
CLP sow = Contract Laboratory Program - Statement of Work. 
EPA = U.S. Environmental Protection Agency. 
TDS = Total Dissolved Solids. 
TIZN = Total Kjeldahl Nitrogen. 
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TABLE 3 

CLP Holding Time for Sampleis 

Parameter Aqueous Soil/Sediment/Waste 

TCL Volatile Organic 
Compounds 

TCL Base Neutral/Acid and 
Extractable Compounds 

TCL Pesticide/PCB Compounds 

Petroleum Hydrocarbons 
(EPA Method 418.1) 

TCL Metals and Inorganic 
Compounds 

2,3,7,8-TCDD 

10 days from VTSR 10 days from 'VTSR 

5 days to extraction 
from VTSR; 40 days 
from extraction 

10 days extraction 
from VTSR; 40 days 
from extraction 

5 days to extraction: 
40 days from extraction 

5 days to extraction: 
40 days from extraction 

NA 

6 months; except Hg - 
26 days 

NA 

NA 

6 months; except Hg - 
26 days 

NA 

NA = Not applicable; no holding times established according to the CLP SOW. 

VTSR = Verified Time of Sample Receipt. 
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Each sample label will be filled out at the time of sampling by TIX field 

sampling personnel according to the proper chain-of-custody procedures and 

will be affixed to each container to identify the sample number, collector's 

name, date and time of sample collection, location of the sampling point, and 

addition of any sample preservatives. 

Ground water samples will be analyzed for total metals and consequently, 

filtering will not be conducted in the field prior to the addition of 

preservatives. Water samples to be analyzed for cyanide will be checked in 

the field for the presence of chlorine using potassium iodide (KI:, starch 

paper. If chlorine is present, ascorbic acid will be added until the KI paper 

indicates that no chlorine is present. 

_ _,_I 

After the bottles for a given sample have been filled, they will 

subsequently be placed in a shipping cooler. Samples requiring preservation 

at 4OC will be covered with crushed ice in plastic bags or ice packs and 

placed in a separate cooler. Field personnel will provide crushed ice or ice 

packs to add to the shipping coolers as the samples are collected. Each 

sample container will be cushioned and sealed in a cooler container for 

shipment to the laboratory by an overnight carrier service. Daily sample 

collection activities will be scheduled in order to assure overnight shipment 

by the designated carrier. 

The chain-of-custody record will accompany all samples to provide 

documentation of all samples collected and to trace sample possession. 

Chain-of-custody procedures are discussed in detail in Section 4.0 of this 

document. 

., .<?.. 

After all the sample containers have been filled and properly stored, 

field testing will be performed. Three parameters will be measured in the 

field for all aqueous samples: pH, temperature, and conductivity. These 

measurements will be taken from a separate container which will not be 

submitted to the laboratory for analysis. Temperature will be measured 

immediately upon collection of all ground water, surface water and tank water 

samples, as it is subject to the most rapid change. Conductivity and pH will 

be measured with electronic probes, which will be decontaminated with 

organic-free distilled water in between each usage. 
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3.4 Field Quality Control (Qc) Samples 

;, -. 
Table 4 lists the percentage of field QC samples per sample matrix for the 

Level C analyses, based on current Navy (NEESA) guidance. A sampling event is 

defined as the time from which the sampling personnel arrive at the site until 

these personnel complete the sampling task. An example of two events would 

occur if sampling personnel went to a site for 3 weeks, drilled borings, and 

installed monitoring wells. During this task, soil and water samples were 

collected for laboratory analysis. The sampling crew subsequently l.eft the 

site for two months, thus concluding the first sampling event. The crew later 

returned to collect another set of ground water samples over a 3-day period. 

The second visit would constitute the second sampling event. 

Trip blanks, field blanks, duplicate samples, and reference samples will 

be collected as part of each sampling event, in order to ascertain a measure 

of quality control during each sampling round. The following sections 

described the purpose and usage of each of these types of samples. 

3.4.1 Trip Blanks 

Trip blanks are defined as samples which originate from analyte-free water 

which is placed in volatile organic vials in the laboratory and shippesd to the 

site with the field sampling kit. These vials are subsequently returned to 

the laboratory with the volatile organic (VOA) samples. One trip blank will 

accompany each cooler containing samples to be analyzed for VOAs, and will be 

stored at the laboratory with the samples. Trip blanks will be analyzed in 

order to evaluate the effect of ambient site conditions and sample shipment on 

sample integrity, and to ensure proper sample container preparation and 

handling techniques. All trip blanks will be labeled according to the proper 

chain-of-custody procedures and will be analyzed for volatile organic 

compounds. 

3.4.2 Field Blanks 

Field blanks will be collected in order to determine the effectiveness of 

the decontamination of sample collection equipment. The field blank will be 

collected by pouring laboratory-supplied, analyte-f ree deionized water 

directly over the decontaminated sample collection equipment (i.e., bailer, 

stainless steel spoon, etc.) and into the appropriate sample containers. 
_ -*a+._ / 
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TABLE 4 

FIELD QC SAMPLES PER SAMPLING EVENT 
(NEESA GUIDANCE FOR LEVEL C) 

Level C 

Type of Sample Metal Organic 

Trip blank (for volatiles only) NAa l/cooler 

Field blank 

Source blank 

l/20 per matrix or l/matrix/event for all 
analytes, whichever is greater 

l/each source of water 

Field duplicatesC 10% 10% 

Refereee duplicateC ANb AEJb 

a NA - Not applicable. 

bAN - As needed. 

c All field duplicates h-11 be submitted as "blind" duplicates for quality 
control determinations. 
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Field blanks will be collected for each matrix sampled, all field blanks will 

be analyzed for the corresponding TCL parameters pertaining to the sample 

matrix. A minimum of one in 20 samples will have a field blank collected or a 

minimum of one field blank per day per matrix will be collected. AIL1 field 

blanks will be labeled according to the proper chain-of-custody procedures, 

stored and shipped according to the procedures discussed previously. 

3.4.3 Source Water Blanks 

Source water blanks consist of the source water used during 

decontamination (e.g., steam cleaning). At a minimum, one source blank from 

each source of water will be collected and analyzed for the same parameters as 

the related samples. 

3.4.4 Field Duplicates 

Duplicate samples will be collected, homogenized, and split. Sam!ples for 

volatile organic compound analyses will not be mixed, but equal portions of 

the sample will be collected simultaneously and placed in 40-mL glass vials. 

Field duplicates will be collected at a frequency of 10 percent per sample 

matrix (NEESA - Level C). All duplicate samples will be sent to the primary 

laboratory responsible for analysis. 
,,..‘L~” 

3.4.5. Referee Duplicates 

Duplicates shall be sent to the referee QA laboratory if regulators (state 

or federal) collect split samples or if a special problem occurs in sample 

analysis or collection. These referee duplicates/splits are collected and 

analyzed in addition to the field duplicates mentioned in the previous 

paragraph. 

3.5 Field Decontamination Procedures 

Drill rigs and drilling equipment shall be decontaminated prior to moving 

to a site. Drilling equipment used for multiple boreholes will be 

decontaminated prior to each boring at the site. All decontamination of drill 

rigs and drilling equipment (e.g., augers, rods) will be conducted at 

designated decontamination areas with a steam cleaner. Decontamination of 

sampling equipment will be performed at each site. Sampling equipment such as 

and stainless steel mixing split-spoons, stainless steel spoons or spatulas, 

pans will be decontaminated using the following procedures: 
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l Wash and scrub with low phosphate detergent in tap water: 

l Rinse with tap water; 

l Rinse with 10% nitric acid (1% nitric acid on carbon steel 
split-spoons); 

l Rinse with tap water: 

l Rinse with hexane and methanol - pesticide grade solvents or 
better; 

l Rinse with distilled water (demonstrated to be analyte-free); 

l Airdry- on clean polyethylene sheeting; and 

l Wrap in aluminum foil, shiny side out for transport (if not being 
used. immediately). 

NOTE: Clean equipment may rest on -- but never be wrapped in clean 
polyethylene sheeting. 

A drilling sequence hierarchy (from less likely to more likely 

contaminated boring locations) will be imposed to reduce the potential for 

cross-contamination. All sampling equipment will be decontaminated prior to 

use at each sampling location. All decontamination rinsates will be collected 

and contained in drums for later determination of proper handling and/or 

disposal. 
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4.0 SAMPLE CUSTODY 

4.1 Introduction 

Sample custody procedures will be observed to ensure the validity of the 

data generated during this program. Sample chain-of-custody will be initiated 

with selection and preparation of the sample containers. To reduce thle chance 

for error, the number of personnel handling samples will be restricted, and 

one person will be assigned the responsibility of field sample custodia:n. 

On-site monitoring data will be controlled and entered daily in permanent 

log books, as appropriate. Personnel involved with the sample chain-of-custody 

process will be trained in sample collection and handling procedures prior to 

project initiation. 

4.2 Field Sample Custody 

Sample custody and documentation procedures described in this section will 

be followed throughout all sample collection activities at NETC-Newport. 

Components of sample custody procedures include the use of field lo'g books, 

sample labels, and chain-of-custody forms. 

4.2.1 Field Notebooks 

The TRC project manager will control all field notebooks. Each field 

notebook will receive a serialized number and be issued to the fiseld team 

leader. Field notebooks will be bound books, preferably with consecutively 

numbered pages that are at least 4-X inches x 7 inches in size. Field 

notebooks will be maintained by the TRC field team leader and other team 

members to provide a daily record of significant events, observations, and 

measurements during the field investigation. All notebook entries will be 

signed and dated. 

All information pertinent to the field survey and/or sampling will be 

recorded in the notebooks. Field notebook entries will include the following 

information (at a minimum): 

l Name and address of field contact; 

l Name and title of author, date and time of entry, and physical/ 
environmental conditions during field activity; 
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l Names and titles of field crew; 

_-. -. l Names and titles of any site visitors: 

l Type of sampling activity; 

l Location of sampling activity; 

l Description of sampling point(s); 

l Date and time of sample collection; 

l Sample media (e.g., soil, sediment, ground water, etc.); 

l Sample collection method; 

l Number and volume of sample(s) taken; 

l Sample preservatives: 

l Sample identification number(s); 

l Sample distribution (e.g., laboratory); 

l Field observations; 

l Any field measurements made such as pH, temperature, conductivity, 
water level, etc.; 

l References for all maps and photographs of the sampling site(s); 
and 

l Sample documentation such as: 

- bottle lot numbers, 
- dates and method of sample shipments, and 
- chain-of-custody records. 

All original data recorded in either the field notebooks, on sample tags, 

or in the chain-of-custody records will be written with waterproof ink. None 

of these accountable serialized documents will be destroyed or discarded, even 

if they are illegible or contain inaccuracies. 

If an error is made on an accountable document assigned to an inldividual, 

that individual will make all corrections by crossing a line through ,the error 

and entering the correct information and initialing the cross-out. The 

erroneous information will not be obliterated. Any subsequent error 

discovered on an accountable document will be corrected by the person who made 

the entry, and will be initialed and dated, as appropriate. 
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4.2.2 Sample Labels 

,,i %-, All samples obtained at the site will be placed in an appropriate sample 

container for preservation prior to shipment to the laboratory. Eac:h sample 

will be individually identified with a separate identification label recorded 

with a unique sample identifier. The information recorded on the la:bel will 

include: 

l Project name/project number/location; 

l Sample identifier/number; 

l Source/location of sample; 

l Analysis to be performed; 

l Preservatives used, especially any non-standard types, and any 
other field preparation of the sample; 

l Date of collection; 

l Time of collection (a four-digit number indicating the 24-hiour 
(military) clock time of collection; e.g., 1430 for 2:30 p.m.); 

l Number of containers per analyte (i.e., 1 of 2, etc.); and 

l Sampler's initials. 

Examples of TRC's proposed sample identification labeling format for each 

sample type are presented in the project Field Sampling Plan. 

4.2.3 Custody Seals 

Samples will be placed in containers sealed with custody seals prior to 

shipment to the laboratory. Clear adhesive tape will be placed over the seals 

to ensure that seals are not accidentally broken during shipment. 

4.2.4 Chain-of-Custody Records 

_. r. 

All samples will be accompanied by a chain-of-custody record, an example 

of which is shown on Figure 2. A chain-of-custody record will accompany the 

sample from initial sample container selection and preparation commencing at 

the laboratory, to the field for sample containment and preservation, and 

through its return to the laboratory. If samples are split and sent to 

different laboratories, a copy of the chain-of-custody record will be sent 

with each sample. 

-19- 



The "Remarks" column in the chain-of-custody record will be used to record 

specific considerations associated with sample acquisition such as: sample 

type ' container type, and sample preservation methods. When transferring 

samples, the individuals relinquishing and assuming sample custody wi:Ll sign, 

date, and note the transfer time on the record. 

Two copies of the chain-of-custody record will follow each sample to the 

laboratory. The laboratory will maintain one file copy, and the completed 

original will be returned to the TRC field team leader. A copy of the 

completed original will be returned as a part of the final analytical report. 

This record will be used to document sample custody transfer from the sampler, 

to another TRC team member, to a shipper, or to the laboratory, and also to 

verify the date of sample receipt in the laboratory. 

Shipments will be sent by overnight carrier with appropriate bill of 

lading documentation. Bills of lading will be retained as part of the 

permanent program documentation. 

4.2.5 Sample Shipment 

Samples will be delivered to the primary laboratory and an allternate 

laboratory (if split) for analysis as soon as practical after the number of 

samples and sample containers is sufficient to comprise a shipment, preferably 

the‘ same day the samples are collected. Sample shipment will occur at a 

minimum frequency of every other day. The samples will be accompanied by the 

chain-of-custody record. During sampling and sample shipment activities, the 

TRC field team leader (or his designee) will contact the laboratory daily to 

provide information about impending shipments. 

4.2.6 Sample Master Log Notebook 

In addition to the field notebook documentation, all samples will be 

documented in a master sample log notebook for future reference. This master 

sample log will include the following information: sample identifier, 

sampling date and time (military), sampling personnel, matrix type (i.e., 

soil), containers/parameters for analysis, date and method of shipment, any 

sample preservation, and any other pertinent information relating to the 

sample(s). The master sample log will be consistently updated during sampling 
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activities in the field for review during site visit audits by Navy, EPA, or 

RIDEM personnel. Upon completion of sampling activities, the master sample 

log notebook will be delivered to the TRC Project Manager. 

4.3 Laboratory Sample Custody 

T.he TRC field team leader will notify the laboratory of upcoming field 

sampling activities and subsequent sample transfer to the laboratory. This 

notification will include information concerning the number and type of 

samples to be shipped, as well as the anticipated sample arrival date. 

The laboratory will designate a sample custodian who will be responsible 

for maintaining sample custody and for maintaining all associated custodial 

documentation records. After receiving the samples, the sample custodian will 

check the original chain-of-custody record and request for analysis documents 

against the labeled contents of each sample container for correctness and 

traceability. The sample custodian will then sign the chain-of-custody record 

and record the date and time that the sample shipment was received at the 

laboratory. The samples will then be logged into the laboratory system{. 

Care will be exercised in the laboratory to annotate any labeling or 

descriptive errors associated with the sample containers. In the Ievent of 

discrepant documentation, the laboratory will immediately contact the TRC 

field team leader as part of the corrective action process. A qualitative 

assessment of each sample container will be performed to note any anomalies, 

such as broken or leaking bottles. This assessment will be recorded as part 

of the incoming chain-of-custody procedure. 

Samples will be stored in a secured area and at a temperature of 

approximately 4OC, if necessary, until analyses are performed. A laboratory 

chain-of-custody record will accompany the sample or sample fraction through 

final analysis for sample control. A copy of the chain-of-custody record will 

accompany the laboratory's analytical report and will become a permanent part 

of the project's records. The pH of incoming water samples will be chiecked by 

the laboratory when preservatives have been added to the sample. Details of 

the chain-of-custody for laboratory activities will be provided in the 

laboratory's QA manual. 
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4.4 Evidence File 

The TRC project manager will serve as file custodian. At the project's 

completion, the files will be returned to the Navy's Northern Division Office 

where they will be permanently archived. 

The evidence file will contain all incoming materials related to the 

project such as: sketches, correspondence, authorizations, and logs. These 

documents will be placed in the project file as soon as possible. If 

correspondence is needed for reference by project personnel, a copy will be 

made rather than manipulating the original. All records shall be legible and 

easily identifiable. 

Examples of the types of records that will be maintained in the project 

file are: 

l Field documents; 
l Correspondence; 
l Photographs; 
l Laboratory data; 
l Reports; and 
0 Procurement agreements. 

Outgoing project correspondence and reports will be reviewed by the project 

manager or designee prior to mailing. 

To prevent the inadvertent use of obsolete or superseded project-related 

procedures, all personnel of the laboratory and project staffs will be 

responsible for reporting changes in protocol to the Project Manager and the 

Laboratory Director. The Project Manager and Laboratory Director will then 

inform the project and laboratory staffs and the Quality Assurance Officer of 

these changes, as appropriate. 

Revisions to procedures shall be subject to the same level of review and 

approval as the original document. Outdated procedures shall be marked 

"void". The voided document may be destroyed at the request of the! Project 

Manager; however, it is recommended that one copy of the voided document be 

maintained in the project file. The date and reason why the document was 

voided will be recorded. 
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5.0 ANALYTICAL PROCEDURES 

EPA-approved methods will be used for all analyses for which such methods 

exist. TCL parameters will be analyzed by CLP protocols. The laboratory will 

follow methods detailed in the CLP Statement of Work (SOW) for Organic 

Analyses and the SOW for Inorganic Analyses. If sample contaminant 

concentrations are high, then a departure from CLP protocols may be required 

in the sample analyses. In this case, sample runs at lower dilutions will be 

performed to obtain quantitative results for parameters present at lower 

concentrations. That is, samples are pre-screened to estimate concentration 

levels. According to EPA methodology, high concentration samples are diluted 

to bring them within a linear working range. Low concentration samples are 

set aside and then analyzed within the same linear working range. It may not 

be possible to quantitate sample results in parts per billion for samples 

where "pure" waste is encountered. In this event, a decision tree approach 

will be followed, in order to quantitate the sample when high le!vels of 

contamination are encountered. In this case, detection limits will be raised 

for all analytes on the sample, as the sample is diluted. 

5.1 Target Compound List - Organic Compounds 

All organic compounds analyses will be conducted according to the U.S. EPA 

CLP, Statement of Work, dated October 1987, or the latest version at the time 

of analysis. The organic compounds contained in the TCL will be determined 

using proven instruments and techniques to identify and quantify volatile, 

semi-volatile and pesticide/PCB compounds. The TCL compounds and CLP-required 

detection limits are shown in Tables 5 through 7 for these parameters. The 

actual detection limits obtainable for a specific sample depend upon matrix 

interferences. If the CLP detection limit is unachievable for a particular 

sample, an explanation of the problem and supporting evidence will be provided 

by the laboratory in the case narrative summary submitted with the 

deliverables. 

A field duplicate sample will be analyzed for media sampled, as discussed 

in Section 2.0 of this document. Each set of samples will be analyzed in 

conjunction with the analysis of a set of QC samples including field 

duplicates, blanks, matrix spikes and matrix spike duplicate (MS/MSD) samples 
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TABLE 5 

TARGET COMPOUND LIST (TCL) VOLATILE 
COMPOUNDS AND DETECTION LIMITS 

Detection Limitsa 

Volatiles 
Low Waterb Low soil/Sedimentc 

CAS Number (q/L) tug/kg) 

Chloromethane 74-87-3 
Bromomethane 74-83-9 
Vinyl chloride 75-01-4 
Chloroethane 75-00-3 
Methylene chloride 75-09-2 

10 
10 
10 
10 

5 

Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene 

(cis and trans) 

67-64-l 
75-15-o 
75-35-4 
75-35-3 

156-60-S 

10 
5 
5 
5 
5 

Chloroform 67-66-3 5 
1,2-Dichloroethane 107-06-2 5 
2-Butanone 78-93-3 10 
l,l,l-Trichloroethane 71-55-6 5 
Carbon tetrachloride 56-23-5 5 

Vinyl acetate 108-05-4 
Bromodichloromethane 75-27-4 
1,1,2,2-Tetrachloroethane 79-34-5 
1,2-Dichloropropane 78-87-5 
trans-1,3-Dichloropropene 10061-02-6 

Trichloroethene 79-01-6 
Dibromochloromethane 124-48-1 
1,1,2-Trichloroethane 79-00-5 
Benzene 71-43-2 
cis-1,3-Dichloropropene 10061-01-5 

2-Chloroethyl vinyl ether 110-75-8 
Bromoforrn 75-25-2 
2-Hexanone 591-78-6 
4-Methyl-2-pentanone 108-10-l 
Tetrachloroethene 127-18-4 

10 
10 
10 
10 

5 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

(Continued) 
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TABLE 5 

TARGET COMPOUND LIST (TCL) VOLATILE 
COMPOUNDS AND DETECTION LIMITS 

(Continued) 

Detection Limitsa 

Volatiles 
Low Waterb Low Soil/Sedimentc 

CAS Number tug/L) tug/kg) 

Toluene 108-88-3 5 5 
Chlorobenzene 108-90-7 5 5 
Ethyl benzene 100-41-4 5 5 
Styrene 100-42-s 5 5 
Total xylenes 5 5 

a Detection limits listed for soil/sediment are based on wet weigrht. The 
detection limits calculated for soil/sediment calculated on dry weight basis 
will be higher. 

/.ih. 
b Medium water detection limits for volatile TCL compounds are 100 times the 

individual low water detection limits. 

c Medium soil/sediment detection limits for volatile TCL compounds are 100 
times the individual low soil/sediment detection limits. 

Note: Specific detection limits are highly matrix dependent. The detection 
limits listed herein are provided for guidance and may not always be 
achievable. 
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TABLE 6 

TARGET COMPOUND LIST (TCL) SEMI-VOLATILE 
COMPOUNDS AND DETECTION LIMITS 

Detection Limitsa 

Semi-Volatiles 
Low Waterb Low Soil/Sedimentc 

CAS Number tug/L) tug/kg) 

Phenol 108-95-2 10 
Bis(2-chloroethyl) ether 111-44-4 10 
2-Chlorophenol 95-57-8 10 
1,3-Dichlorobenzene 541-73-1 10 
1,4-Dichlorobenzene 106-46-7 10 
Benzyl alcohol 100-51-6 10 
1,2-Dichlorobenzene 95-50-l 10 
2-Methylphenol 95-48-7 10 

330 
330 
330 
330 
330 
330 
330 
330 

Bis(2-chloroisopropyl) ether 39638-32-9 
4-Methylphenol 106-44-5 
N-Nitroso-dipropylamine 621-64-7 
Hexachloroethane 67-72-l 
Nitrobenzene 98-95-3 

10 
10 
10 
10 
10 

330 
330 
330 
330 
330 

Isophorone 78-59-l 10 330 
2-Nitrophenol 88-75-5 10 330 
2,4-Dimethylphenol 105-67-g 10 330 
Benzoic acid 65-85-O 50 1600 
Bis(2-chloroethoxy) methane 111-91-l 10 330 

2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 

120-83-2 10 
120-82-l 10 

91-20-3 10 
106-47-8 10 

87-68-3 10 

330 
330 
330 
330 
330 

4-Chloro-3-methylphenol 
(para-chloro-meta-cresol) 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

59-50-7 10 330 

91-57-6 10 330 
77-47-4 10 330 
88-06-2 10 330 
95-95-4 50 1600 

(Continued) 
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TABLE 6 

TARGET COMPOUND LIST (TCL) SEMI-VOLATILE 
COMPOUNDS AND DETECTION LIMITS 

(Continued) 

Detection Limitsa 

Semi-Volatiles 
Low Waterb Low Soil/Sedimentc 

CAS Number lug/L) tug/&r) 

2-Chloronaphthalene 91-58-7 
2-Nitroaniline 88-74-4 
Dimethyl phthalate 131-11-3 
Acenaphthylene 208-96-8 
3-Nitroaniline 99-09-2 

Acenaphthene 83-32-9 
2,4-Dinitrophenol 51-28-5 
4-Nitrophenol 100-02-7 
Dibenzofuran 132-64-9 
2,4-Dinitrotoluene 121-14-2 

2,6-Dinitrotoluene 606-20-2 
Diethylphthalate 84-66-2 
4-Chlorophenyl phenyl ether 7005-72-3 
Fluorene 86-73-7 
4-Nitroaniline 100-01-6 

4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 

534-52-l 
86-30-6 

101-55-3 
118-74-l 

87-86-5 

Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 

85-01-8 
120-12-7 

84-74-2 
206-44-o 
129-00-O 

Butyl benzyl phthalate 85-68-7 
3,3'-Dichlorobenzidine 91-94-1 
Benzo(a)anthracene 56-55-3 
Bis(2-ethylhexyl)phthalate 117-81-7 
Chrysene 218-01-g 

10 
50 
10 
10 
50 

10 
50 
50 
10 
10 

10 
10 
10 
10 
50 

50 
10 
10 
10 
50 

10 
10 
10 
10 
10 

10 
20 
10 
10 
10 

330 
1600 

330 
330 

1600 

330 
1600 
1600 

330 
330 

330 
330 
330 
330 

1600 

1600 
330 
330 
330 

1600 

330 
330 
330 
330 
330 

330 
660 
330 
330 
330 

(Continued) 
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TABLE 6 

TARGET COMPOUND LIST (TCL) SEMI-VOLATILE 
COMPOUNDS AND DETECTION LIMITS 

(Continued) 

Detection Limitsa 

Semi-Volatiles 
Low Waterb Low Soil/Sedimentc 

CAS Number tug/L) (q/kg) 

Di-n-octyl phthalate 117-84-O 10 330 
Benzo(b)fluoranthene 205-99-2 10 330 
Benzo(k)fluoranthene 207-08-g 10 330 
Benzo(a)pyrene 50-32-8 10 330 
Indeno(l,2,3-cd)pyrene 193-39-5 10 330 

Dibenzo(a,h)anthracene 53-70-3 10 330 
Benzo(g,h,i)perylene 191-24-2 10 330 

a Detection limits listed for soil/sediment are based on wet weight. The 
detection limits calculated for soil/sediment calculated on dry weight basis 
will be higher. 

b Medium water detection limits for volatile TCL compounds are 100 times the 
individual low water detection limits. 

c Medium soil/sediment detection limits for volatile TCL compounds are 60 
times the individual low soil/sediment detection limits. 

Note: Specific detection limits are highly matrix dependent. The detection 
limits listed herein are provided for guidance and may not always be 
achievable. 
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TABLE 7 

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs, 
I ,^' "'% AND DETECTION LIMITS 

Detection Limitsa 

Pesticides/PCBs 
Low Waterb Low Soil/Sedimentc 

CAS Number (w/L) (w/kg) 

alpha-BHC 319-84-6 0.05 8.0 
be ta-BHC 319-85-7 0.05 8.0 
delta-BHC 319-86-8 0.05 8.0 
gamma-BHC (Lindane) 58-89-9 0.05 8.0 
Heptachlor 76-44-8 0.05 8.0 
Aldrin 309-00-2 0.05 8.0 
Heptachlor epoxide 1024-57-3 0.05 8.0 

Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 

4,4'-DDD 72-54-8 0.10 16.0 
Endrin adehyde 7421-93-4 0.10 16.0 
Endosulfan sulfate 1031-07-8 0.10 16.0 
4,4'-DDT 50-29-3 0.10 16.0 
Endrin ketone 53494-70-S 0.10 16.0 

Methoxychlor 72-43-5 0.5 80.0 
Chlordane 57-74-9 0.5 80.0 
Toxaphene 8001-35-2 1.0 160.0 

AROCLOR-1016 
ARGCLOR-1221 
ARCCLOR-1232 
ARCCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
ARCXZLOR-1260 

959-98-8 0.05 8.0 
60-57-l 0.10 16.0 
72-55-9 0.10 16.0 
72-20-8 0.10 16.0 

33213-65-9 0.10 16.0 

12674-11-2 0.5 80.0 
11104-28-2 0.5 80.0 
11141-16-s 0.5 80.0 
53469-21-9 0.5 80.0 
12672-29-6 0.5 80.0 
11097-69-l 1.0 160.0 
11096-82-5 1.0 160.0 

a Detection limits listed for soil/sediment are based on wet weight. The 
detection limits calculated for soil/sediment calculated on dry weight basis 
will be higher. 

b Medium water detection limits for volatile TCL compounds are 100 times the 
individual low water detection limits. 

c Medium soil/sediment detection limits for volatile TCL compounds are 15 
times the individual low soil/sediment detection limits. 

Note: Specific detection limits are highly matrix dependent. The detection 
limits listed herein are provided for guidance and may not always be 
achievable. 
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for quality control determinations. The frequency of analyses of the QC 

samples will not be less than one set per 20 samples, and at least one per 

sampling day for field blanks and not less than one set per 10 samples for 

field duplicate and MS/MSD or one per sampling day. All samples, field 

duplicates, blanks, matrix spiked and matrix spike duplicates will be 

fortified with surrogate spiking compounds as shown in Table 8. The CLP 

recommended guidelines for percentage recovery of the surrogate compounds are 

provided in Table 9. The percentage recovery of the matrix spiking compounds 

and relative percentage difference of duplicate analyses will be calculated to 

obtain measurements of the analyses accuracy and precision. 

5.2 Target Compound List - Metals 

All water and soil samples will be prepared for analyses as described by 

I "_ ._ 

procedures for each respective matrix and analysis method described in the 

U.S. EPA CLP, Statement of Work, dated July 1987, or latest version applicable 

at the time of analyses. Each set of samples, or 20 samples, whichever is 

more frequent, will be analyzed with a preparation blank, duplicate sample, 

and matrix spiked sample. Each group of 20 samples will be analyzed! with a 

laboratory control sample of similar matrix. The TCL for metals and 

inorganics is listed on Table 10. 

The atomic absorption (AA) instrument will be calibrated through the use 

of a minimum of three calibration standards prepared by dilution of certified 

stock solutions. Calibration standards will contain acid(s) at the same 

concentration as the digestates. An analysis blank will then be prepared, and 

one calibration standard will be at the EPA-CLP required detection limit for 

the metal being evaluated. The other standard concentrations will bra'cket the 

concentration range of the samples. A continuing calibration standard, 

prepared from a different stock solution than that used for the calibration 

standards, will be prepared and analyzed after every ten samples or every two 

hours of continuous instrument operation. The value of the continuing 

calibration standard concentration must agree with requirements under the 

current CLP SOW. 

5.3 Petroleum Hydrocarbons 

EPA Method 418.1 will be used for analysis of petroleum hydrocarbons. 

"Petroleum hydrocarbons" is a measure of the non-biodegradable mineral oils in 
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TABLE 8 

SURROGATE SPIRE RECOVERY RANGE 

Fraction Surrogate Compounds 
Water 

% Recovery 
Soil/Sediment 

% Recovery 

Volatiles Toluene-d8 86-119 50-160 
4-Bromofluorobenzene 85-121 50-160 
1,2-Dichloroethane-d4 77-120 50-160 

Semi-Volatiles Nitrobenzene-d5 41-120 20-140 
2-Fluorobiphenyl 44-119 20-140 
p-Terphenyl-d14 33-128 20-150 
Phenol-d5 15-103 20-140 
2-Fluorophenol 23-121 20-140 
2,4,6-Tribromophenol 10-131 10-141 

Pesticides Dibutylchlorendate 20-150 
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TABLE 9 

MATRIX SPIRE RECOVERY LIMITSa 

Fraction Matrix Spike Compound Watera Soil/Sediments 

VOA l,l-Dichloroethene 61-145 59-172 
VOA Trichloroethene 71-120 62-137 
VOA Chlorobenzene 75-130 60-133 
VOA Toluene 76-125 59-139 
VOA Benzene 76-127 66-142 

BN 
BN 
BN 
BN 
BN 
BN 

1,2,4-Trichlorobenzene 39-98 38-107 
Acenaphthene 46-118 31-137 
2,4-Dinitrotoluene 24-96 28-89 
Pyrene 26-127 35-142 
N-Nitroso-di-n-propylamine 41-116 41-126 
1,4-Dichlorobenzene 36-97 28-104 

Acid 
Acid 
Acid 
Acid 
Acid 

Pentachlorophenol 9-103 17-109 
Phenol 12-89 26-90 
2-Chlorophenol 27-123 25-102 
4-Chloro-3-methylphenol 23-97 26-103 
4-Nitrophenol lo-80 11-114 

Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 

Lindane 56-123 46-127 
Heptachlor 40-131 35-130 
Aldrin 40-120 34-132 
Dieldrin 52-126 31-134 
Endrin 56-121 42-139 
4,4'-DDT 38-127 23-134 

Metals: CN 75-125 75-125 

a These limits are for advisory purposes only. They are not to be 
used to determine if a sample should be reanalyzed. When 
sufficient multi-laboratory data are available, standard limits 
will be calculated. 
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TABLE 10 

TARGET COMPOUND LIST (TCL) INORGANICS AND 
CONTRACT REQUIRED DETECTION LIMITS (CRDL)a 

Detection Limit 

Element Water (ug/L) Low Soil/Sediment (ug/g) 

Aluminum 200 20 
Antimony 60 6 
Arsenic 10 1 
Barium 200 20 
Beryllium 5 0.5 
Boron 5 0.5 
Cadmium 5 0.5 
Calcium 5,000 500 
Chromium 10 1 
Cobalt 50 5 
Copper 25 2.5 
Iron 100 10 
Lead 5 0.5 
Magnesium 5,000 500 
Manganese 15 1.5 
Mercury 0.2 O.lb 
Nickel 40 4 
Potassium 5,000 500 
Selenium 5 0.5 
Silver 10 1 
Sodium 5,000 500 
Thallium 10 1 
Vanadium 50 5 
Zinc 20 2 
Cyanide 10 1 

a Specific detection limits are highly matrix dependent. 
The detection limits listed herein are provided for 
guidance and may not always be achievable. 

b Different aliquot. 
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the sample. The detection limit for a water sample is 2 milligrams per liter 

(mg/L) and that for soil/sediment is 20 micrograms.per gram (ug/g). 

The method is applicable to measurement of light fuels, although loss of 

approximately half of any gasoline present during extraction manipulations can 

be expected. In the procedure, the sample is acidified to a low pH (<2) and 

serially extracted with fluorocarbon-113 in a separatory funnel. 

Interferences are removed with silica gel adsorbent. Infrared analysis of the 

extract is performed by direct comparison with standards. 

5.4 Toxicity Characteristic Leaching Procedure (TCLP) Analysis 

Full TCL compounds will be analyzed for in the TCLP extract using methods 

described in this QA/QC Plan, and procedures outlined in the proposed TCLP 

Method 1311 presented in the November 7, 1986 Federal Register. 

5.5 EP Toxicity Analysis 

Sludge samples will be collected for those metal, pesticide, and herbicide 

compounds listed under the EP Toxicity procedure described in Test Methods for 

Evaluating Solid Waste, SW-846, Third Edition, November 1986, and presented in 

40 CFR Part 261.24. 

5.6 Dioxin Analysis (2,3,7,8-TCDD) 

"Soil and waste samples will be collected and archived for 2,3,7,8-TCDD 

analysis according to CLP-SOW protocols. The samples will be collected in a 

250-ml wide-mouth amber jar and stored at 4OC until shipment to the laboratory 

can be arranged. 
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6.0 QUALITY ASSURANCE OBJECTIVES FOR THE MEASUREMENT DATA 

The overall quality assurance objective for laboratory analysis of soil, 

waste, sediment, ground water, and surface water samples is to provide a 

laboratory QA/QC program that is, at a minimum, equal to the U.S. EPA Contract 

Laboratory Program (CLP). The quality control limits of accuracy and 

precision for laboratory analyses are governed by the methods and equipment 

used by the laboratory. Laboratory QA/QC requirements defined in CLP protocol 

are designed to ensure that acceptable levels of data accuracy and precision 

are maintained throughout the analytical program. These QA/QC requirements 

are detailed in the CLP Statement of Work (SOW) for Target Compound List (TCL) 

analytes, and will be followed by the laboratory during this study. 

f'-- 

It must be recognized that QA objectives may be attainable only for 

samples that are homogeneous or have inherent matrix-related problems., In the 

event that QA objectives cannot be met on specific samples, groups of samples 

or sample types, the laboratory will make every reasonable effort to determine 

the cause of non-attainment and, if such is due to instrument malfunction, 

operator error, or other identifiable cause within the laboratory's control, 

the samples affected will be reanalyzed, if possible. Should non-attainment 

of QA objectives be due to sample in-homogeneity, sample matrix interference, 

or other sample-related causes, reanalyses will be treated as additional 

analyses. 

For many EPA-approved methods, inter-laboratory method verification 

studies have been used to establish QC criteria which may be regarded as an 

inherent part of the method. In those cases, such criteria will take 

precedence, except for deviations from such criteria that can be reasonably 

attributed to sample-related cases. 

The quality assurance objectives for all measurement data include 

considerations of precision, accuracy, completeness, representativeness, and 

comparability as described below. 

6.1 Precision and Accuracy 

The precision of a measurement is an expression of mutual agreement of 

multiple measurement values of the same property conducted under prescribed 



similar conditions. Precision reflects the repeatability of the measurement. 

Precision is evaluated most directly by recording and comparing multiple 

measurements of the same parameter on the same sample under the same 

conditions. Precision is usually expressed in terms of standard deviation. 

The precision objectives for TCL parameters are specified in the CLP 

protocols. Except as otherwise specified by the method, the QC objective for 

precision under this project will be 220 percent (relative percent difference) 

as determined by duplicate analyses. It must be recognized that for analytes 

at concentrations of less than five to ten times the method detection limit 

(MDL), this objective is unlikely to be met. 

The degree of accuracy of a measurement is based on a comparison of the 

measured value with an accepted reference or true value, or is a measure of 

system bias. Accuracy of an analytical procedure is best determined based on 

analysis of a known or %piked" sample quantity. The degree of accuracy and 

the recovery of analyte to be expected for the analysis of QA samples and 

spiked samples is dependent upon the matrix, method of analysis, and compound 

or element being determined in the analysis. The concentration of the analyte 

relative to the detection limit is also a major factor in determining the 

accuracy of the measurement. Except as otherwise specified by a method, the 

Qc objective for accuracy under this project will be 75 to 125 percent 

(percent recovery), as determined by sample spike recoveries. Alternatively, 

accuracy may be assessed through the analysis of appropriate standard 

reference materials, certified standards, or samples, as available. 

6.2 Completeness 

Completeness is a measure of the amount of valid data obtained from the 

measurement system relative to the amount anticipated under ideal conditions. 

This project's QC objective for completeness, as determined by the percentage 

of valid data generated, will be 290 percent. 

6.3 Representativeness 

Samples taken must be representative of the sampled population. Where 

appropriate, the population will be statistically characterized to express: 

1) the degree to which the data accurately and precisely represent a 

.."._ characteristic of a population, 2) parameter variations at a sampling point, 
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and 3) a process, or an environmental condition. Sample selection and 

handling procedures will incorporate consideration of obtaining the most 

representative sample possible. Sampling devices will be decontaminated 

between sampling points to ensure that cross-contamination does not occur 

between samples. 

Three types of sample blanks will be utilized during this program: trip 

blanks and field blanks, and source blanks. Trip blanks will consist of a 

sample vial filled with laboratory-supplied, analyte-free, deionized water 

that will remain closed and accompany the sample container shipment to and 

from the laboratory. The trip blanks will be analyzed in order to evaluate 

the effect of ambient site conditions and sample shipment on sample integrity, 

and to ensure proper sample container preparation and handling techniques. A 

trip blank will accompany all volatile organic analysis (VOA) samples (water, 

soil, and sediment and waste) shipped to the laboratory. 

Field blanks will be collected by pouring laboratory-supplied, analyte-free 

deionized water directly over the decontaminated sample collection equipment 

(e.g., bailers, spoons) and into the appropriate sample containers. A minimum 

of one field blank for every twenty samples or per s-mple matrix per day will 

be collected during the investigation. The analytical results of the field 

blanks will be used to ensure that the sampling equipment decontamination 

procedures have been adequate. 

A source blank will be collected from the source water used for equipment 

decontamination and monitoring well construction. The source blank samples 

will be analyzed for the same parameters as the related samples. The results 

of the analyses of these samples will indicate the type and level of chemical 

compounds in the source water. 

Representativeness of specific samples will be achieved by the following: 

l Collect samples from the location fully representing the site 
conditions; 

l Use appropriate sampling procedures and equipment; 

l Use appropriate analytical methodologies; and 
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l Analyze for appropriate parameters using appropriate detection 
limits. 

For this program, one field duplicate will be prepared for every 10 

samples collected. In addition, one matrix spike and one matrix spike 

duplicate sample will be collected and subsequently analyzed by the laboratory 

for every 10 samples of a given matrix type, in accordance with the CLP SOW. 

Also, one method blank and one method spike will be analyzed per ten samples 

in accordance with the CLP SOW. 

Field duplicate and field blank samples will be shipped to the laboratory 

as "blind" samples. These samples will be numbered similarly to other samples 

except that fictitious sample station numbers will be assigned to the 

samples. Trip blanks will be labeled as such and shipped with samples being 

analyzed for volatile analyses. Samples for matrix spike and matrix spike 

duplicates will be designated on the chain-of-custody forms and sample 

labels. Samples for matrix spike and matrix spike duplicate analyses for TCL 

VOA and BNA analyses will be collected in triplicate. 

The laboratory will make appropriate efforts to ensure that samples are 

adequately homogenized prior to taking aliquots for analysis, so that reported 

results are representative. Some techniques of homogenization (i.e., 

cornpositing of VOA samples with subsequent loss of volatiles during 

cornpositing) expose the sample to significant risk of contamination or loss 

through volatilization, and will be avoided. 

6.4 Comparability 

Consistency in sample acquisition, handling, analysis and QA/QC level is 

necessary so that analytical results may be compared. Where appropriate, 

analytical results will be compared with the results obtained in previous 

studies. Therefore, the laboratory will use EPA approved methods and 

reporting units, in order to assure that the data will be comparable to other 

similarly generated data sets. 
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7.0 

/ -'-'-- 

7.1 

SPECIFIC RQUTINE PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY, AND 
COMPLETENESS 

Introduction 

Procedures used to assess data precision and accuracy will be in 

accordance with 44 CFR 69533 "Guidelines Establishing Test Procedures for the 

Analyses of Pollutants", Appendix III Example Quality Assurance and Quality 

Control Procedures for Organic Priority Pollutants", December 3, 1979. 

Completeness is recorded by comparing the number of parameters initially 

analyzed with the number of parameters successfully completed and validated. 

A target control limit of greater than 90 percent will be used for this 

project. 

7.2 Accuracy 

The percent recovery is calculated as: 

._<l..- 

%= ss - so 
S x 100 

where: So = The background value, i.e., the value obtained by analyzing 
the sample. 

S = Concentration of the spike added to the sample. 

S, = Value obtained by analyzing the sample with the spike added. 

% = Percent recovery. 

7.3 Precision 

The relative percent difference is calculated as: 

% difference = vl - v2 
1'2 x (Vl + V2) x loo 

where: Vl*V2 = The two values obtained by analyzing the duplicate 
samples. 

7.4 Completeness 

,..N1 Completeness will be reported as the percentage of all measurements made 

whose. results are judged to be valid. The procedures to be used for 
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validating data and determination of outliers are contained in Section 8.0 of 

this QA/QC Plan. The following formula will be used to estimate completeness: 

c = 100 f 

where: C = Percent completeness. 

V = Number of measurements judged valid. 

T = Total number of measurements. 
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING 

8.1 Introduction 

The procedures used for calculations and data reduction are specified in 

each analytical method referenced in Section 5.0 of this document. Raw data 

will be entered in bound laboratory notebooks. A separate book will be 

maintained for each analytical procedure. The data will be entered such that 

sufficient space remains to enter all subsequent calculations required to 

arrive at the final (reported) value for each sample. Calculations include 

factors such as sample dilution ratios, corrections for blank readings and 

titrant normality, and conversion to dry-weight basis for solid samples. 

Instrument chart recordings and calculator printouts will be labeled and 

attached to their respective pages, except for voluminous gas chromatograms 

which will be cross-referenced and stored separately. 

..ix_ 

Calculations will be checked from the raw data to final value stages prior 

to reporting the results of a group of samples. Results obtained from extreme 

ends of standard curves generated by linear regression calculator programs 

will be checked standard curves if the against graphically-produced 

correlation coefficient of a program curve is less than 0.995. 

Data will generally be reported as milligrams of analyte per liter for 

aqueous samples or milligrams per kilogram for solid or non-aqueous liquid 

samples. Concentration units will always be listed on reports and any special 

conditions, such as dry weight conversions, will be noted. The data reporting 

form will also include the unique sample number assigned to each sample, 

details of sample collection including the client's identification number, and 

the dates of sample receipt and report preparation. 

8.2 Data Reduction 

8.2.1 Target Compound List Compounds 

Instrument performance test data will accompany the raw data during data 

reduction. The following criteria must be attained to make a qualitative 

identification of an organic pollutant using Gas Chromatograph/Mass 

Spectrometer (GWMS) techniques: 

l Characteristic ions for each compound of interest must maximize in 
the same or within one scan of each other. 
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l Retention time must occur within 21 percent of the retention time 
of the authentic compound. 

l Relative peak heights of the three characteristic ions in the 
Extracted Ion Current Profile (EICP) must fall within + 20 perce!nt - 
of the relative intensities of these ions in a reference mass 
spectrum. The reference mass spectrum can be obtained by a 
standard analyzed in the GC/MS system or from a reference library. 

l The entire mass spectrum of the compound of interest is compared 
to the reference compound. 

Structural isomers having similar mass spectra can be explicitly 

identified only if the resolution between authentic isomers in a standard mix 

is acceptable. Acceptable resolution is achieved if the baseline-to-valley 

height between the isomers is less than 25 percent of the sum of the two peak 

heights. Otherwise, structural isomers are identified as isomeric pairs. 

When a compound has been identified, the quantitation of that compound is 

based on the integrated abundance from the EICP of the primary characteristic 

ion. The base peak ion of internal and surrogate standards is usedi in the 

quantitation. If the sample produces an interference for the first listed 

ion, a secondary ion is used to quantitate. Quantification is performed using 
j\ 

internal standard techniques. 

When the internal standard calibration procedure is used, the 

concentration in the sample is calculated by using the response factor (RF), 

as determined by the following equation: 

Concentration = (As) (Is) 

(g/L) (Ais) 

where: g/L = Units in grams per liter 

AS = Area of the characteristic ion for the parameter to be 
measured. 

Ais = Area of the characteristic ion for the internal standard,, 

IS = Amount of internal standard added to each extract (g). 

VO = Volume of water extracted (liters). 

Rf = Response factor. 
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To ensure that reported data are accurate, all such resultant data are 

verified. Retention items and area counts are checked carefully for correct 

identification and accurate quantification. 

8.2.2 Metals and Cyanide 

The concentrations of metals determined by Atomic Absorption Spectroscopy 

(AAS) measurements are obtained by comparison of absorbance values with those 

obtained from the analyses of known standards. A linear regression plot of 

absorbance versus concentration will be used to determine a concentration 

factor for linearity of response. 

In the event of low spike recovery, the analysis will be repeated using 

the method of known additions to determine potential matrix interferences. 

CLP criteria will be maintained for analyses of samples of similar matrix. 

The mean percentage recovery and standard deviation will be calculated from a 

minimum of 20 analyses. A warning limit of 52 standard deviations from the 

mean and a control limit of 23 standard deviations will be used to establish 

that the test is providing accurate data. 

8.3 Data Validation 

Data validation is the process of filtering data and accepting or 

rejecting it on the basis of sound criteria. Project supervisory and Qc 

personnel will use validation methods and criteria appropriate to the type of 

data and the purpose of the measurement. Records of all data will be 

maintained, even that judged to be an "outlying" or anomalous value. The 

QA/QC Manager validating the data will have sufficient knowledge of the 

technical work to identify questionable values. 

8.3.1 Field Data Validation 

Field sampling data will be validated by the TRC Field QC Coordinator- 

QA/Qc Manager, based on their judgment of the representativeness of the 

sample, maintenance and cleanliness of sampling equipment, and adherence to 

the approved, written sample collection procedure. 

The following criteria will be used to evaluate the field sampling data: 

l Use of approved sampling procedures: 
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l Use of reagents that have conformed to QC specified criteria; and 

l Proper chain-of-custody maintained and documented. 

8.3.2 Analytical Data Validation 

Analytical data will be evaluated by EPA CLP protocols, modified by 

Navy/NEESA guidance for Level C, as shown in Appendix A to this QA/QC Plan. 

Data from laboratory.analyses will be validated by the laboratory QC 

Coordinator using criteria outlined in the QA/QC Plan. Results from field and 

laboratory method blanks, replicate samples, equipment rinsates and internal 

QC samples will be used to validate analytical results. 

The criteria listed below will be used to evaluate the analytical d<ata: 

l Use of approved analytical procedures; 

l Use of properly operating and calibrated instrumentation; 

l Acceptable results from analyses of laboratory control samples 
(i.e., the reported values should fall within the 95 percent 
confidence interval for these samples); and 

l Precision and accuracy for this project should be comparable so 
that achieved in previous analytical programs are consistent with 
objectives stated in Section 5 of this QA/QC Plan. 

Consistent with EPA Region I's current procedures, analytical data 

validations will follow EPA/CLP guidance. Recent NEESA guidance will also be 

followed in the validation. The following documents will be of assistance: 

l Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program (NEESA 20.2-047B), J'uly 
1988; 

l U.S. EPA, Laboratory Data Validation Functional Guidelines for 
Evaluating Organic Analysis, Technical Directive Document 
No. HQ-8410-01, April 1985; and 

. U.S. EPA, Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analysis Office of Emergency and Remedial 
Response, April 1985. 

For inorganic analyses, the following guidance from the above references 

is used to compare field and trip blank results with sample data: 
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(USEPA Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analysis, pg. 23): 

If a contaminant analyte is detected in samples at a concentration 
of less than five times the concentration found in the highest 
associated blank (prepa,ration, field, or trip), these results 
should be considered suspect. The results should be flagged with 
a "7 . This result should be discussed in the Qc section of the 
final report. 

For organics, the following guidance applies: 

(USEPA Laboratory Data Validation Functional Guidelines for 
Evaluating Organic Analysis, pg. 23): 

No positive results are reported unless the concentration of the 
compound in the sample exceeds ten times the amount in any blank 
for the common contaminants or five times the amount for other 
compounds. The results should not be corrected by subtracting the 
blank value. Specific actions are as follows: 

l If common contaminant compounds are detected in samples at a 
concentration of less than ten times the concentration found in 
the blank, or other compounds at less than five times the 
concentration in the blank, report those compounds as not 
detected. Adjust the sample quantitation limit to the value 
reported in the sample and flag the limit as estimated (J). 

l If gross contamination exists (i.e., saturated peaks by GWMS). 
all compounds affected should be reported as unusable (R) 'due 
to interference in all samples affected. 

8.4 Identification and Treatment of Outliers 

Any data point which deviates markedly from others in its set of 

measurements will be investigated; however, the suspected outlier will be 

recorded and retained in the data set. One or both of the following tests 

will be used to identify outliers. 

Dixon's test for extreme observations is an easily computed procedure for 

determining whether a single very large or very small value is consistent with 

the remaining data. The one-tailed t-test for difference may also be used in 

this case. It should be noted that these tests are designed for testing a 

single value. If more than one outlier is suspected in the same data set, 

other statistical sources will be consulted and the most appropriate test of 

/-*mm hypothesis will be used and documented. 
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Since an outlier may result from unique circumstances at the time of 

sample analysis or data collection, those persons involved in the analysis and 

data reduction will be consulted. This may provide information on an 

experimental reason for the outlier. Further statistical analysis will be 

performed with and without the outlier to determine its effect on the 

conclusions. In many cases, two data sets will be reported, one including and 

one excluding the outlier. 

In summary, every effort will be made to include the outlying values in 

the reported data. If the value is rejected, it will be identified as an 

outlier, reported with its data set and its omission noted. 

8.5 Analytical Deliverables 

NEESA Level C reporting requirements shown in Appendix A of this (document 

will be applied to the data reports. These requirements call for modified CLP 

data reporting packages. 
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9.0 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

9.1 Introduction 

Quality control checks will be performed to ensure the collection of 

representative samples and the generation of valid analytical results on these 

samples. These checks will be performed by project participants through the 

program under the guidance of the TRC QA Officer. 

9.2 Data Collection and Sampling OC Procedures 

The TRC internal QC checks for the sampling aspects of this program will 

include, but not be limited to, the following: 

l Use of field notebooks to ensure completeness, traceability, and 
comparability of the samples collected. 

l Field checking of field notebooks and sample labels by a second 
person to ensure accuracy and completeness. 

l Strict adherence to the sample chain-of-custody procedures 
outlined in Section 4 of this document. 

l Collection and analysis of trip blanks, source blanks, field 
blanks, and field duplicates. 

l Calibration of the field monitoring equipment (HNU and/or OVA) 
will be performed daily. 

9.3 Analytical QC Procedures 

9.3.1 Trip Blank Analysis 

Volatile organic samples are susceptible to contamination by diffusion of 

organic contaminants through the Teflon-faced silicone rubber septum of the 

sample vial. Therefore, trip blanks will be analyzed to monitor for possible 

sample contamination during shipment. Trip blanks will be prepared by filling 

two volatile vials with laboratory-supplied organic-free water which will be 

shipped with the field kit. Trip blanks accompany the sample bottles through 

collection and shipment to the laboratory and are stored with the samples. 

Following the analyses, if the trip blanks indicate possible contamination of 

the samples, depending upon the nature and extent of the contamination, the 

samples will be qualified with respect to the contamination detected in the 

trip blanks. Results of trip blank analyses will be maintained with the 

corresponding sample analyses data in the project file. 
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9.3.2 Reagent Blank Analysis 

,--4 A reagent blank is a volume of deionized, distilled laboratory water 

carried through the entire analytical procedure. The volume of the blank must 

be approximately equal to the sample volume processed. A reagent blank should 

be performed with each group of samples. Analysis of the blank verifies that 

method interferences caused by contaminants in solvents, reagents, glassware, 

and other sample processing hardware are known and minimized. Optimally, a 

reagent blank should meet CLP criteria. Results of reagent blank analyses 

will be maintained with the corresponding analytical data in the project file. 

9.3.3 Duplicate Sample Analysis 

Duplicate analyses are performed to evaluate the precision of an 

analysis. Results of the duplicate .analyses are used to determine the 

relative percent differences between duplicate samples. Field (blind) 

duplicate samples will .be collected for each media sampled. Duplicate 

analysis results will be summarized on the quality control data summary form. 

/(I. e.. 

9.3.4 Verification/Reference Standard 

On a quarterly basis, the laboratory Quality Control Coordinator 

introduces a group of prepared verification samples, or standard reference 

materials, into the analytical testing regime. Results of these data will be 

summarized, evaluated, and presented to laboratory management for review and 

corrective actions, if appropriate. 

9.3.5 Other Laboratory Quality Control Checks 

Quality control checks will be performed to ensure the collection of 

representative samples and the generation of valid analytical results 'on these 

samples. These checks are performed by project participants under the 

guidance of QC personnel. 

The laboratory will make use of various types of QC samples to document 

the validity of the generated data. The following types of QC samples are 

routinely used: 

l Calibration Check Samples--One of the working calibration 
standards which is periodically used to check that the original 
calibration is still valid. 
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l Spiked Samples--Replicate aliquots of project samples are spiked 
with components of interest and carried through the entire 
preparative and analytical scheme. 

l Laboratory Control Samples (LCS)--These samples are prepared from 
EPA Environmental Monitoring Systems Laboratory (EMSL) 
concentrates or National Bureau of Standards (NBS) standard 
reference materials. The LCS are used to establish that an 
instrument or procedure is in control. An LCS is normally carried 
through the entire sample preparation and analysis procedure. 

l Surrogate Spikes--Samples requiring analysis by GC/MS are 
routinely surrogate-spiked with a series of deuterated analogues 
of the components of interest. It is anticipated that these 
compounds would assess the behavior of actual components in 
individual program samples during the entire preparation and 
analysis scheme. 

l Matrix Spikes/Matrix Spike Duplicates (MS/MSD)--One MWMSD pair 
will be run per 20 samples for each different matrix analyzed. 
These pairs will be spiked with the target compounds of concern 
for that matrix. 

All values which fall outside the QC limits described in the analytical 

method will be noted. The following analytical guidelines will be used to 

check recovery values which fall outside the QC limits: 

1. All recovery data are evaluated to determine if the QC limits #are 
appropriate and if a problem may exist even though the limits (are 
being achieved (e.g., one compound that is consistently bar'ely 
within the lower limit). 

2. All recovery data which are outside the established limits are 
evaluated. This evaluation includes an independent check of the 
calculation. 

3. Corrective action is performed if any of the following are 
observed: 

- All recovery values in any one analysis are outside the 
established limits. 

- Over 50 percent of the values for a given sample set are 
outside limits. 

- One compound is outside the limits in over 50 percent of the 
samples. 

Reagents used in the laboratory are normally of analytical reagent grade 

or higher purity. Each lot of acid or solvent used is checked for 
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acceptability prior to laboratory use. All reagents are labeled with the date 

received and date opened. All glassware is precleaned according to 

specifications contained in the analytical method. Standard lab'oratory 

practices for laboratory cleanliness, personnel training, and other general 

procedures are used. A summary of all laboratory quality control analyses and 

the corresponding control determination is presented in Table 11. 

9.3.6 Laboratory Control Charts 

The control chart displays data in a format which graphically compares the 

variability of all test results with the average or expected variability of 

small groups of data. The variability may be due to random (indeterminate) or 

assignable (determinate) causes. The control chart distinguishes 

indeterminate from determinate variation in a process or method by its control 

limits. If a value falls outside the control limits, it is considered 

out-of-control, almost certainly due to a determinate cause which hlas been 

added to the indeterminate variations. The control chart signals the need to 

investigate, find the determinate cause, and correct it. Construction of a 

control chart requires a minimum of 14 to 20 duplicate sets of data points 

(which limits its use). 

QC samples and instrument calibrations lend themselves most readily to the 

gathering of the data. Calculation of control limits and the values are 

usually plotted chronologically so that trends or cycles can be readily 

detected. If Qc sample measurements show an out-of-control condition,, it can 

be expected that subsequent sample analyses might yield invalid data. The 

control chart is an effective indicator of the need for corrective action. 

For volatile and semi-volatile organics and pesticide analyses performed 

by GCYMS. surrogate recoveries from the method blank are the control sample. 

For other organics (e.g., PCBs, 2,3,7,8-TCDD), an LCS (spiked blank) is used 

to plot the control charts. An LCS is also used as the control point for 

inorganic analyses. 
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TABLE 11 
-*, . . 

LABORATORY QUALITY CONTROL ANALYSES 

Analysis type Frequencya Control 

Organic analyses 

Blank 

LCS and/or spiked blank 

Duplicate 

Matrix spike 

Matrix spike duplicate 

Inorganic Analyses 

Blank 

LCS and/or spiked blank 

Duplicate 

Matrix spike 

1 Surrogate compounds 

1 % recovery, analytes of interest 

1 RPD 

1 % recovery of target analyte(s) 

1 RPD and % recovery 

1 No contamination 

1 % recovery, analytes of interest 

1 RPD 

1 % recovery of target anal:yte(s) 

a Frequency is based on a batch of 20 samples or less of a similar matrix or 
whenever samples are extracted, whichever is more frequent. 

LCS = Laboratory Control Sample 

RPD = Relative Percent Difference 
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10.0 CALIBRATION PROCEDURES AND FREQUENCY 

Instruments and equipment used to gather, generate, or measure 

environmental data will be calibrated with sufficient frequency and in such a 

manner that accuracy and reproducibility of results are consistent with the 

instrument manufacturer's specifications. 

Calibration procedures and frequency associated with laboratory 

instrumentation are specified in the Contract Laboratory Program (CLP) 

Statement of Work (SOW), and will be strictly followed for those analytes 

analyzed by CLP protocols. For all other analyses for which EPA approved 

methods exist, the laboratory will employ such methods and follow the 

specified calibration procedures and frequencies. The laboratory quality 

control program includes strict adherence to routine calibration procedures. 

A description of calibration procedures and frequencies for non-CLP methods 

will be provided by the laboratory selected for this program. 

Calibration of field instruments will be performed at approved intervals 

as specified by the manufacturer or more frequently, as conditions 'dictate. 

Calibrations may also be performed at the start and completion of each test 

run; however, such calibrations will be re-initiated as a result of delay due 

to meals, work shift change, or instrument damage. Calibration standards used 

as -reference standards will be traceable to the National Bureau of Standards 

(NBS) P when possible. Calibration procedures for field instruments are 

included in Appendix B of this plan. 

Analysis of blank samples, duplicate samples, spiked blanks, and matrix 

blanks will be performed where possible to document the effectiveness of 

calibration procedures. The number, frequency, and type of these samples.will 

be sufficient to verify the success of the calibration program (at least 

20 percent of all samples). 

Method blanks contain all the reagents used in the preparation and 

analysis of the samples and are processed through the entire analytical scheme 

to assess spurious contamination from reagents, glassware and other materials 

used during analysis. The terms method blank and laboratory blank are 
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interchangeable. A matrix blank denotes a blank of a similar matrix 

(e.g., for liquids a blank of distilled-deionized reagent grade high purity 

water may be used; for soils/sediments high purity sand may be used). A spike 

blank is a method blank which has had a known concentration of a particular 

compound or analyte added to it to assure adequate percent recovery of the 

compound/analyte. 

Records of calibration, repair, or replacement will be maintained by the 

designated laboratory personnel performing quality control activities. 

Calibration records of assigned laboratories will be filed and maintained at 

the laboratory location where the work is performed and subject to QA audit. 
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11.0 PREVENTIVE MAINTENANCE 

11.1 Preventive Maintenance Procedures 

Field equipment, instruments, tools, gauges, and other items requiring 

preventive maintenance will be serviced in accordance with the manufacturer's 

specified recommendations and written procedure developed by the operators. 

The laboratory will follow an orderly program of positive actions to 

prevent the failure of laboratory equipment or instruments during use. This 

preventive maintenance and careful calibration helps to assure accurate 

measurements from instrumentation. Routine maintenance procedures are 

followed for all instruments, glassware, reagents, analytical balances, and 

equipment used to produce deionized water. Specific procedures will be 

outlined in the laboratory Standard Operating Procedures (SOPS). 

11.2 Schedules 

Manufacturer's procedures identify the schedule for servicing critical 

items in order to minimize the downtime of the measurement system. It will be 

the responsibility of the operator to adhere to this maintenance schedule and 

to arrange any necessary and prompt service as required. Service to the 

equipment, instruments, tools, gauges, etc., shall be performed by qualified 

personnel. 

In the absence of any manufacturer's recommended maintenance criteria, a 

maintenance procedure will be developed by the operator based upon experience 

and previous use of the equipment. 

11.3 Records 

Logs are maintained to record maintenance and service procedures and 

schedules. All maintenance records will be documented and traceable to the 

specific equipment, instruments, tools and gauges. Records produced ishall be 

reviewed, maintained, and filed by the operators at the laboratorieis and by 

the data and sample control personnel when and if equipment, instruments, 

tools and gauges are used at the sites. The project QA officer may audit 

these records to verify complete adherence to these procedures. 
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11.4 Spare Parts 

Critical spare parts are maintained by TRC and the laboratory for field 

and analytical equipment, respectively. These spare parts will be stored for 

availability and used in order to reduce equipment downtime. 

,.-w,. 
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12.0 CORRECTIVE ACTION 

12.1 Introduction 

The acceptance limits for sampling and analyses under this program will 

be those stated in the method or defined by other means in the NEESA-approved 

laboratory QA/QC Plan. Corrective actions are often immediate in nature, 

implemented by the analyst or Project Manager. The corrective action usually 

involves recalculation, reanalysis, or repeating sample collection. 

12.2 Immediate Corrective Action 

If an immediate corrective action can be taken, as part of normal 

operating procedures, the collection of poor quality data can be (avoided. 

Instrument and equipment malfunctions are amenable to this type of action. QC 

procedures include troubleshooting guides and corrective action suggestions. 

The actions taken will be noted in field or laboratory notebooks, but .no other 

formal documentation is required, unless further corrective action is 

necessary. These on-the-spot corrective actions are an everyday part of the 

QA/QC system. 

,i”.. 

Corrective action during the field sampling portion of a program is most 

often a result of equipment failure or an operator oversight and may require 

repeating a sampling run. Operator oversight is best avoided by having field 

crew members audit each others' work before and after a sampling event. Every 

effort will be made by the field team leader to ensure that all QC procedures 

are followed. If potential problems are not solved as an immediate coirrective 

action, TRC will apply formalized long-term corrective action, if necessary. 

Corrective action for analytical work will include recalibration of 

instruments, reanalysis of known QC samples and, if necessary, reanalysis of 

actual field samples. Specific QC procedures and checklists are used by the 

laboratory to help analysts detect the need for corrective action. Often the 

person's experience will be valuable in alerting the operator to suspicious 

data or malfunctioning equipment. 

12.3 Long-Term Corrective Action 

The need for long-term corrective action may be identified by standard QC 

procedures, control charts, performance or system audits. Any quality problem 
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which cannot be solved by immediate corrective action falls into the long-term 

category. The TRC QA system ensures that the quality problem is reported to a 

person responsible for correcting it, and who is part of a closed-loop action 

and follow-up plan. 

The essential steps in the closed-loop corrective action system are listed 

below: 

l Identify and define the problem; 

l Assign responsibility for investigating the problem: 

l Investigate and determine the cause of the problem; 

l Determine a corrective action to eliminate the problem; 

l Assign and accept responsibility for implementing the corrective 
action; 

i Establish effectiveness of the corrective action and implement it; 
and 

l Verify that the corrective action has eliminated the problem. 

Documentation of the problem is important to the system. A Corrective 

Action Request Form (see Figure 3) is filled out by the person findiing the 

quality problem. This form identifies the problem, possible causes, and the 

person responsible for action on the problem. The responsible person may be 

an analyst, a field team leader, the QA/QC Manager, the QC Coordinator, or the 

QA Officer. If no person is identified as responsible for action, the QA 

Officer investigates the situation and determines who is responsible in each 

case. 

The Corrective Action Request Form includes a description of the 

corrective action planned and the date it was taken, and space for follow-up. 

The QA Officer checks to be sure that initial action has been taken and 

appears effective and, at an appropriate later date, checks again to see if 

the problem has been fully solved. The QA Officer receives a copy of all 

Corrective Action Forms and enters them in the Corrective Action Log. This 

permanent record aids the QA Officer in follow-up and makes any quality 

problems visible to management. The log may also prove valuable in listing a 

similar problem and its solution. 
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12.4 Out-of-Control Events and Corrective Action 

Procedures are outlined below as to what corrective action will be taken 

if an "out-of-control" event occurs, and how it is documented and used to 

improve laboratory performance. The documentation is easily used by all 

personnel and is part of routine laboratory procedure. It is recogni:zed that 

several levels of "out-of-control" events may occur. Three examples of 

"out-of-control" events are given below along with appropriate corrective 

actions: 

1. 

2. 

3. 

Observations Corrected by Analyst at the Bench--The calibration 
of an instrument is not linear. The analyst finds this <and 
corrects it prior to continuing to analyze samples. 'The 
laboratory documents this event and notes that the corrective 
action was to recalibrate, and that no samples were affected as 
none were analyzed prior to calibration. 

Corrective Actions Taken by Supervisor--A matrix spike recovery 
is out-of-control and the laboratory supervisor finds this after 
the samples for 'the day have been analyzed. The supervisor 
documents that the laboratory blank spiked with surrogates or 
standards was in control and that other sample spikes were in 
control, therefore, no re-analysis of the sample is required. 

Corrective Actions at the Receiving Level--The sample container 
is broken. The analyst notes this and documents whether or not 
more sample is available. If no more sample is available, TRC is 
notified and the decision documented. 
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13.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

13.1 Internal TRC Reports 

The Project Qc Coordinator will provide monthly reports of Qc activities 

for the TRC QA Officer and QA/QC Manager. These reports detail the results of 

quality control analysis, problems encountered, and any corrective action 

required. 

All Corrective Action Forms will be submitted to the TRC QA Officer for 

initial approval of the corrective action planned. A copy will be provided to 

the appropriate technical division manager. All system audit reports will be 

provided to the Project Manager, Division Manager, and Corporate Presidlent. 

13.2 Laboratory Reports 

The laboratory QC Coordinator prepares written quarterly reports on QC 

activities for the laboratory Technical Director and QA Manager. These 

reports detail the results of QA procedures, problems encountered, and any 

corrective action which may have been required. All Corrective Action Forms 

are submitted to the QA Manager for initial approval of the planned corrective 

action, and a copy is provided to the Technical Director. All system audit 

reports are provided to the Technical Director. 

-Each data transmittal contains a summary of QA/QC activities; this summary 

will include: 

l Estimates of precision, accuracy and completeness of data; 

l Reports of performance and system audits; 

l Quality problems; and 

l Corrective actions. 

The final data report to TRC will include a summary of QA/QC activities 

during the project. The QC Coordinator and QA Manager will participate in 

preparing this report. The summary of QA/QC results for the analytical work 

conducted for NETC-Newport will be included in the final RI Report. 
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13.3 Reports to the U.S. Navy Northern Division 

The status of ongoing QA/QC activity will be presented in the project 

progress reports. Monthly progress reports from the laboratory performing the 

sample analyses will be sent to the Navy's engineer-in-charge and NEESA QA/QC 

contract representative as required for the continuing approval of all 

NEESA-approved laboratories. The final RI report for the project will include 

a section summarizing the significant findings of all QA/QC! activity. 
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Table 7.6. Data set deliverables for Level C QA 

Method requirements 
~-~- 

Deliverables 

Organics - Hethod blank spikes vith results and 
control charts. Run vith each 
batch of samples processed. 

Control chart 

- Results to be reported on CLP 
Form 1 or spreadsheet per Sect. 9. 
Sample results using CLP data flags. 

Fom 1 or Sect. 9 
1 /Sample chroma- 
togramsland mass 
spectra 

- Surrogate recovery from samples 
reported on CLP Form 2. Surrogates 
to be used in volat ilts, scmivolatilts, 
pesticidts/PCB. For volatiles by GC, 
the names of surrogates should be 
changed to reflect the surrogate used. 

Form 2 

- Matrix spike/spike duplicare 1 spike 
and spike duplicate per 20 samples of 
similar matrix reported on Form 3. 

Form 3 

- Method blank reported on CL0 Form C. Form G or Sect. 9 

For volatilts by GC, a similar format 
will be used as CL? Form 4 for blanks. 

- CC/MS tuning for volatilts/scmi- 
volatiles. Report results on Form 5. 

- Initial calibration data reported on 
Form 6. 

Fo.rm 5 

Form 6 

For volatiles by GC, the initial 
calibration data with response factors 
must be reported. 

No Form 

For ptsticidt/PCB data Form 9 must be 
used for calibration data. 

Fom 9 

- Continuing calibration GC/MS data 
reported on Form 7. 

Form 7 

For volatilcs, GC data, the response 
factors and their percent differences 
from the initial must be reported. 

No Form 

Internal Standard Area for Volatilts 
and Semivolatilts. 

Fone 8 
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Table 7.6. (continued) 

Method requirements Deliverables 

Organics - For pesticidts/PCB data, the CLP Form 9 
(cent ‘d) must be presented. 

No chromatograms or mass spectra art 
presented for calibration. These data 
should be filed in the laboratory and 
available if problems arise in rtvitvingl 
validating the data. The calfbrat ion 
information should be available for 
checking during on-site audits. 

Form 9 

- Internal standard area for CC/ES analyses 
CLP Form VIII shall be supplied. 

- Second column confirmation shall be done 
for all GC work when compounds are 
detected above reporting limits. 
Chromatograms of confirmation must be 
provided. 

Chromatograms 

Xetals - Level C, requirements 

- Sample results with CLP flagging system 

Deliverables 

CLP Form 1 or 
sect. 9 

- Initial and continuing calibration CLP Form 2, 
Part 1 oniy 

- Blanks 10% frequency Form 3 

- Method blank taken through digestion 
(l/20 samples of same matrix) 

Form 3 or Sect. 9 

- ICP interference check sample Fo-m 4 

- Matrix spike recovery (1 per 20 samples 
of similar matrix) 

Form 5, Parr; 1 

- Postdigestion spike sample recovery for 
ICP metals. Only done if predigest spike 
recovery exceed CLP limits. 

Form 5, Part 2 
(never used for 
GFAA work) 

- Postdigest spike for GFAA Recovery will be 
noted on raw da:a 

- Duplicates (1 per 20 samples will be 
split and digested as separate 

Fonr 6 sampl.es 
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Table 7.6. (continued) 

Method requirements Deliverables 

Httals - Method blank spike information vi11 be 
(cent 'd) plotted on control chart, one per batch 

of samples processed. 

Control chart 

- Standard addition. The decision process 
outlined in CLP pagt.E-3 vi11 be used to 
determine vhtn standard additions art 
required. 

Form 8 

Holding times Form I.0 

Wet 
Chemistry Level C 

- Blank spike l/batch 

- Method Blank l/batch 

Control chart 

Report result 
No forma: 

- Sample results Report result 
No format 

- Hatrix spike/spike duplicate or Report result if 
calibration infonuation applicable 

- Calibration check report percent RSD or 
percent difference from initial cali- 
bration 

Report percent 
or percent 
difference 

No format 

7.3.2 Level C Data Validation Guidelines 

Listed below art the validation criteria vhich vi11 be utilized in 
evaluating the analytical data for a Level C QC site. For methods not 
listed here, a gimilar procedure vi11 be submitted by the prime contrac- 
tor and the laboratory vhich outlines validation of the holding times, 
initial calibration, continuing calibration, and blank-vs-sample results. 
The validation procedure vi11 bt approved by the NCR. 

:. For Petroltw Hydrocarbons (418.1/SW-3540, EPA 418.1) 

Holdicg Times - Holding times art 28 days for vater samples which 
art oreserved and refrigerated. No holding times art cited for sol?s. 
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Calibration - Ensure that a three-to-five point cum+ bracketing the 
sample concentration is performed daily. 

Blanks - A blank should be run with each batch. If the blank concen- 
tration exceeds the reporting limit, the reporting limit shall be 
raised and the data flagged as tstimattd (UJ). 

2. Target Comp‘ound List (TCL) for VOAs (CLP Methods) 

Holding Times - Samples must be analyzed vfthin the holding times 
specified in Sect. 3 or-the data should be xnarked as estimated (J). 

GC/HS Tuning - Check that bromofluorobenztnt tune is completed each 
12-h shift of operation. Check that it meets the CLP criteria. 
Assure that each sample is associated vith a tune. 

Initial Cal ibrat ion - The maximum relative standard deviation [ (RSD) 
percent RSP] shall not be ,30% for indicted CLP CCC. The maxirru.. 
mean relative response factor (RRP) for SPCC shall be ~0.300 (0.250 
for bromoform). The SPCCs art chloromtthane, 1,1-dichloroethane, 
bromof arm, 1,1,2,2-tetrachloroethane, and chlorobenztne. The CCC 
compounds art vinyl chloride, l,l-dichloroethtns, chloroform, 1,2- 
dichloropropane, toluene, and ethylbenzene. 

Continuing Calibration - The minimum response factor for th’e SPCC 
components for VOAs analyses shall not be co.300 (0.250 for bromoform). 
The maxim*um response factor percent deviation for indicated CL0 CCC 
components from the mean initial calibration response factor shall 
not exceed 25%. If these criteria are exceeded, a new calibration 
for the compound shall be employed. 

Blank/Spike Control Samples - Any control sample which exceeds the 
internal QC limits set by the laboratory for a given sample matrix 
shall require all data from the associated batch of samples to be 
closely inspected. If no analytical problems are found, thle data 
analyzed with the out-of-control point shall be discussed in the QC 
section of the HPR and final report. ff problems art found in the 
analytical data, the samples associated with the batch shall be 
reanalyzed and the data from reanalysis reported. If holding times 
are exceeded in the reanalysis, both sets of data shall be presented. 

If the blank/spike results art outside the internal laboratory limits 
and if the matrix spike results are outside the CLP limits, the 
laboratory will tither reanalyze the samples vithin the holding times 
or the data vi11 be flagged with an “R,” and the data art not usable. 

Surrogates - If surrogates exceed the CLP limits, the data sh,all be 
flagged that the surrogates exceeded limits. 

Method Blanks - A method blank should be run each day following the 
Continuing Calibration Standard. Common laboratory solvents :should 
not be found in the blank at levels over five times the detection 
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limits. Other compounds should not be found in the blank at levels 
exceeding the detection limits. If common contaminant compounds art 
detected in samples at t conctntrrtion of (10 times the concentration 
found in the blank, or other compounds at CS times the concentration 
in the blank, report those compounds ts not detected. Adjust the 
sample quantitrtion limit to the value reported in the samples and 
fltg the limit as estimated (UJ). 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has 
been spiked in duplicate. The recoveries shall meet the CLP criteria. 
If the recoveries do not meet the criteria, examine the blank spike 
data. If the blank spike .dttt exceed the limits and the matrix 
spikes exceed limits, the data shall be fltggtd as unusable (RI. If 
the blank spike data from the batch trt satisfactory, the data is 
usable, and the lov recovery is discussed in the final report QA/QC 
and in the QC report sent to the NCR. 

Field Trip and Equipment Blanks - If contaminant analytts art deteNtted 
in samples at concentrations of (5 times the concentration found in 
the highest associated blank, the results art considered suspect and 
are reported as estimated. 

3. TCL Semivolatile Organics (CLP Methods) 

Holding Times - Samples must be extracted within 7 days of coLlection 
and analyzed within 10 days of extraction. Any samples vhich do not 
meet these requirements must be flagged as estimated. 

GC/MS Tune - Make certain that a dtcafluorotriphenylphosphine tune 
is completed every 12 h of sample analysis, that each sample is 
associated with a tune, and that each tune meets CL? requirements. 
Data are not reported if the instrument dots not meet tune. 

Initial Calibration - Ensure that a S-point curve has been compltttl. 
The RRF of the ENA compounds shall be a minimum of 0.050 for the 
SPCC listed in the current revision of the CL?. The maximum RSD for 
the CCC listed in the CLP procedure is 30.0%. The minimum RRF for 
the SPCC is 0.050, and the maximum percent difference for the CCC is 
25:. If these limits art exceeded, a ntv calibration curve shall be 
generated. 

Continuing Calibration - The continuing calibration check will be 
performed once every 12 h during operation. The minimum RRF for the 
SPCC is 0.05, and the maximum percent difference from the initial 
calibration'shall not exceed 25% for the CCC. If these limits are 
exceeded, a new calibration curve shall be generated. 

Blank/Spike Control Samples - Any control s&mplt which exceeds the 
internal QC limits set by the laboratory for a given sample matrix 
shall require all data from the associated batch of samples to be 
closely inspected. If no analytical problems art found, the data 
and the ouz-of-control point shall be discussed in the QC section cf 
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the report. If problems art found in the analytical data, the samples 
associated with the batch shall be reanalyzed and the data from 
reanalysis reported. If holding times art exceeded in the reanalysis, 
both sets of data shall be presented. 

If the blank/spike results are outside the internal laboratory limits 
and if the matrix spike results art outside the CLP limits, the 
laboratory will tither reanalyze the samples or the data will be 
flagged with an “R,” and the data is not usable. 

Surrogotes - If surrogates exceed the CZP limits, the &to shall be 
flagged that the surrogates exceeded limits. 

Blanks - A method blank should be run each day following the Continuing 
Calibration Standard. Phthalate should not be found in the blank at 
levels over five times the detection limits. Other compounds should 
not be found in the blank at levels exceeding the detection limits. 
If common contaminant compounds are detected in samples at a consten- 
tration of <lo times the concentration found in the blank, or other 
compounds at <5 times the concentration in the blank, report those 
compounds as not detected. Adjust the sample quantitation limit to 
the value reported in the samples and flag the limit as estimated 
(UJ). 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has 
been spiked in duplicate. The recoveries should meet the CLP criteria. 
If the recoveries do not meet the criteria, examine the blank spike 
data. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the data shall be flagged as unusable (R). If 
the blanks spike data from the batch is satisfactory, the data are 
usable, and the lov recovery is discussed in the final QC report sent 
to the Analytical Environmental Support Section. 

4. Metals 

Holding Times - Samples must be analyzed within six months, except 
mercury shall be analyzed in 28 days from sample collection. 

ICP Initial Calibration - A calibration blank and at least one stand- 
ard must be analyzed daily. An initial calibration verification 
standard must be within 90 to 110% recovery or the samples should be 
reanalyzed. If it is not possible to perform reanalysis, the data 
are rejected and flagged with an “R.W 

AA Calibration - Calibration blank and at least three standards shall 
be used in establishing the curve prior to sample analysis. A curve 
shall be analyzed each day prior to sample analysis. 

Calibration Verification - Verification using a standard obtained 
from a source other than that of the initial calibration shall be 
used and the result shall be within 90 to 110% of the true value for 
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both ICP and AA work. Calibration vtrification shall be done at a 
minimum frtgutncy of 102 or tvtry 2 h, whichever is more frequent:, 
and shall be done at the end of the analytical run. 

Htthod Blanks - At ltast ont prtparation blank shall bt prtpartd wit.h 
tach batch of samplts. The blanks shall contain ltss than the dtttc:- 
tion limit for all analptts. If the conctntration of tht associated 
blanks is abovt tht dtttction limit and if tht lowest analytt conctrt- 

tration is <lo times tht blank, rtanalysis of the sample must occur. 
If rtanalysis is not dont, tht data shall bt rtporttd and flagged 
as tstimattd. The blank shall ntvtr be subtracttd from the sample. 

Field and Equipment Blanks - If contaminant analytts art dtttcttd in 
samples at conctntrations of ~5 times the conctntration found in the 
highest associated blank, the results art considered suspect and are 
reported as tstimattd. 

Blank/Spike Laboratory Control Samples - Any laboratory control sample 
which exceeds the internal QC limits stt by the laboratory for a 
given sample matrix shall require all data from the associated batch 
of samples to be closely inspected. If no analytical problems are 
found, the data and out-of-control point shall be discussed in the 
QC section of the report. If problems are found in the analytical 
data, the samples associated with the batch shall be reanalyzed and 
the data from reanalysis reported. If holding times art txcetde!d 
in the reanalysis, both sets of data shall be presented. A dis- 
cussion of data reported when the blank/spike laboratory control 
sample is out of control shall be presented in the QC section of both 
the final report and the MPR. 

If the blank/spike results are outside the internal laboratory limits 
and if the matrix spike results are outside the CLP limits, the 
laboratory will tither reanalyze the samples or the data will be 
flagged with an “R,” and the data art not usable. 
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FIELJJ INSTRUHBNTATION CALIBRATION PROCEDURES 

HNu CALXIBRATION PROCEDURE (PI-lo?) 

1. 

2. 

3. 

4. 

5. 

6. 

Run through start up procedures as per manufacturer's 

directions. 

Connect a sampling hose to the regulator outlet and the other 

end to the sampling probe of the HNu. 

Crack the regulator valve. 

Take reading after 5 to 10 seconds. 

If the reading deviates 215 percent from the concentration of 

the calibration gas, the instrument requires maintenance. 

Bach office must develop a mechanism for the documentation of 

calibration results. This documentation includes: 

a. Date inspected. 

b. Person who calibrated the instrument. 

C. The instrument number (Serial # or Other ID #) 

d. The results of the calibration (ppm, probe ev, span pot 

setting). 

e. Identification of the calibration gas (source, type, 

concentration lot #I, 

CALIBRATION METHOD FOR ORION MODEL 399A pH METER 

1. arn.on zpH.meter~and.check..battery. 

2. Turn function switch to pH position. 

3. Select two buffer solutions; one buffer solution shall ble pH 7. 

Choose a second buffer so #at the two solutions bracket the 

anticipated sample pH. 

4. Place pH electrode into pH 7 buffer solution. 

5. -*mrn..:calibration.-control..until .the..meter.needle points ..to the 

pH value of the buffer. 
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6. 

7. 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Remove the electrode from the pH 7 buffer and rinse with 

distilled water. 

Place electrode into the second pH buffer solution (pH 4 or pH 

10). 

mrn.the temperature compensator knob until the meter needle 

points to the pH value of the buffer solution (pH 4 or pH 10). 

neasure the temperature of the second buffer solution. 

Turn the slope indicator until the arrow of the temperature 

compensator points to the actual temperature of the buffer. 

The percent of the theoretical slope can be read on the slope 

scale. A slope of less than 90 percent may be caused by a 

defective electrode or contaminated buffer. If a slope of less 

than 90 percent is obtained, correct problem before proceeding. 

Remove electrode from buffer and rinse thoroughly with 

distilled water. 

Measure the temperature of a frash grab sample. 

T-urn the-slope indicator until the arrow of the temperature 

compensator points to the temperature of the solution. 

Place the electrode into the sample, swirl and read pH value. 

In case of the low specific conductance and meter drift, add 1 

ml of 1M KC1 solution to each 100 ml of sample, swirl sample 

and read PH. 

Turn off meter after last reading. 

Rinse electrode and store in rubber cap with distilled water. . 

All standards should be traceable to NBS Standard via lot 

#S. 

CALIBRATION METHOD FOR SPECIFIC CONDUCTANCE MEITRR 

1. Turn on conductivity meter and check battery. 

2. Use prepared standard solution of potassium chloride (KCl) 

1,413 umhos/cm. 

3. Set temperature dial to the temperature of the standard KC~ 

solution. 

4. Turn meter to the appropriate scale for the KC1 standard and 

f insert probe into KC1 solution. 
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5. Adjust calibration mode until the conductivity measures 1,413 

umhos/cm. 

6. Remove probe from standard solution and rinse with distilled 

water. 

MERCURY THERMOMETW 

Mercury thermometers are calibrated by the manufacturer. 

86115168 
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OVA Calibration Procedures ."I 
.*rG 

damaging the batteries. When finished, move 
the battery charger switch to OFF and dlscon- 
nect from the Side Pack Assembly. 

The following are apeclal inotructlonr relative to bat- 
terlea which have been’ allowed to COmpletely 
dl8charge. -. 

It has been established ;that the above battery 
recharging procedures may not”be sufficient when the 
operator of the instrument has inadvertently left the IN- 
STR Switch ON for a period of time wlthout recharging 

It Is assumed that, prior to start up the posltions of all 
switches and valves are in shut down configuration as 
described in paragraph 3.3. 

3.2 
a)’ 

\ 
b) 

cl 
* and allowed the battery to completely alscnarge. : ‘, 

When this happens and the above procedures fail to: 
recharge the battery, the following should be ac- 

.d) 

compllshed: 
Remove the battery from the instrument Fee.‘! ’ 1 ., ._.. e) 

*, v.‘. e. * :; 
3) 
4) 

Set Alarm Level Adjust Knob on back of 
Readout Assembly to deslred level. 
Set CALIBRATE Switch to Xl0 position, use 
CALIBRATE Knob and set meter to read 0. 
Move PUMP Switch to ON position then place . . . . . 

Connect to any varlable DC power supply. . 
Apply 40 volts at 112 amp maximum. 
Observe the meter on the power supply fre- * 
quently and a8 soon as the battery begIn to ., 
draw current, reduce the voltage on the power 
supply at a slow rate until the meter reads ag 
proximately 15 volts. NOTE: The time required 
to reach the 15 volt readlng will depend on _ I 
degree of discharge. ’ 
Repeat steps a), b), c), and d) above to contl-nue 
charging. 

Instrument panel In vertical posluon ana cneck 

” 
SAMPLE FLOW RATE Indication. 

. ‘. f) .< Open the H2 TANK VALVE, and the H2 SUPPLY 
VALVE. \b 

:. .cl) Depress lgnlter Button until burner Ilghts. Do 
not depress Igniter Button for more than six (8) 
seconds. (If burner does not Ignite, let lnstru- 
ment run for several mlnut.es and again attempt 
ignltlon.) 
Use CALIBRATE Knob to “zero” out ambient 
background. For maximum seneltlvlty below 10 
ppm, set CALIBRATE Switch to Xl and readjust 
zero on meter. To avold lfalee flame-out alarm 
Indlcatlon, 8et meter to 1 ppm wlth CALIBRATE 
Knob and make differential readlngs from 
there. 

,,,’ 

. 5) 

2.7.2 
a) 

,.H-- 
b) 

cl 

2.8 

The optlonal DC charger is deslgned to both 
charge the battery and to provide power for 
operating the instrument from a 12 volt DC . . 
source, 8UCh a8 vehicle power. , 

Connect the DC charger uord to the connector 
on the battery cover of the Slde Pack 
Assembly. Plug the line cord Into the vehicle 
cigarette ilghter or other power source connec- 
tion. 
In moblle appllcatlons, the DC charger la used 
to supply vehicle power to the Instrument. 
Therefore, It may be left connected at all times. 

CHARCOAL FILTERING 
When It is desired, to preferentially remove the 

heavier hydrocarbons, such as those associated wlth 
automobile exhaust, gasoline, etc., simply remove the 
pickup fixture from the end of the probe and install the 
optional charcoal filter assembly. 

This same charcoal filter assembly can be installed’ 
directly Into the Readout Assembly by using the adapter. 
provided. 

DC CHARGER 

2.9 MQISTURE, FiLTERlNG 
Fllterlng of molsture In the sample Is not normally re- 

quired. However, when moving In and out of buildlngs In 
cold weather, excessive condensation can form in the 
lines and detector chamber. In thls case, the charcoal 
filter adapter ban be fllled with a desiccant such as 
“DrIerhe” which will fliter out the moisture contained in 

. the sample. 
?. SECTION 3 

SUMMARIZED OPERATING PROCEDURES 
3.1 GENERAL 

The procedures presented In thls sectlon are intend- 
,r-.sm. ed for use by .personnel generally famlllar with the 

operation of the Instrument. Sectlon 2 presents the 
comprehenelve detaljed operatlng procedures. 

START UP 
Move PUMP Switch to ON and check battery 
condition by moving, the INSTR Switch to the 
BAlT posltlon. 
Move INSTR Switch to OIN and allow five (5) 
minutes for warm-up. 

h) 

b) #. 

cl. 

I 

SHUT DOWN 
Close the H2 SUPPLY VAILVE and the H2 TANK 
VALVE. 
Move th8 INSTR Switch and PUMP Switch to 
OFF. 
Instrument Is now in shut (down configuratlon. 

SECTION 4 

CAUBRATION 
4.1 GENERAL 

The OVA is capable of resplondlng to nearly al 
organic compounds. For precisse analyses it will bf 

--necessary to calibrate the Instrument wlth the specific 
,compound of Interest. This Is especially true fo 
materials containing elements other than carbon am 
hydrogen. 

The Instrument Is factory calibrated to a methane II 
alr standard. However, It can be easily and rapidI, 
calibrated to a variety of organio compounds. A GA! 
SELECT control is incorporated on the Instrument pane 

-.- .whlch iS.USed to set ,the electronic .galn to a<particula 
organic compound. 

Internal electronic adjustment8 are provided 11 
calibrate and align the electronic circuits. There are fou 
(4) such adjustments all located on the electronic 
board. One adjustment potentiorneter, R-38, Is used t’ 
set the power supply voltage and I8 a one-time factor 
adjustment. The remalnlng three adjustments, R-31, F 
32 and R-33 are Used for setting the electronic ampllfie 
galn for each of the three (3) calibrate ranges. Access t 

--*7ithe,QadjU8tment8 Is eccompil8hed .by; removing the Ir . . 
strument from Its case. FlgUre 4-11 Indicates the iocatlo 
of the adjustments. 

Reference: Portable Organic Vapor Analyzer.,- Model OVA-128, Foxboro, 
Instruction and Service Manual 



. 

4.2 ELECTRONIC ADJUSTMENTS 
,,--E?rlmary callbratlon of this instrument Is accomplished 

3 factory using methane in air sample gases. 

4.2.1 
a) 

b) 

a 

d) 

el 

4.2.2 
a) 

b) 

a 

d) 
,.,i’ .a+, 

-) 

f) 

GAIN ADJUSTMENT 
Place Instrument In normal operation with 
CALIBRATE Switch set to X10 and GAS SELECT 
control set to 366. 
Use the CALIBRATE ADJUST (zero) Knob and 
adjust the meter reading to zero. 
introduce a methane sample of a known con- 
centratlon (near 166 ppm) and adjust trlmpot R- 
32 on circuit board (see Flgure 4-l for location) 
80 that meter reads equivalent to the known 
sample. 
This sets the instrument gain for methane with 
the panel mounted gain adjustment (GAS 
SELECT) set at a reference number of 366. 
Turn off H2 SUPPLY VALVE to put out flame. 

BIAS ADJUSTMENT 
Leave CALIBRATE Switch on X10 position and 
use CALIBRATE ADJUST (zero} Knob to adjust 
meter reading to 4 ppm. 
Place CALIBRATE Switch In Xl position and, 
using trlmpot R-31 on ctrcult board, adjust 
meter reading to 4 ppm. (See Figure 4-1) 
Move CALIBRATE Switch to X10 poaltion again. 
Use CALIBRATE ADJUST (zero) Knob to adjust 
meter to a reading of 40 ppm. 
Move CALlSRATE Switch to Xl00 positlon and 
use trimpot R-33 on circuit board to adjust 
meter reading to 40 ppm. 
Move CALIBRATE Switch to X10 position and 
use CALIBRATE ADJUST (zero) Knob to adjust 
meter reading to zero. 
Unlt is now balanced from range to range, 
calibrated to methane, and ready to be placed 
in normal a&vice. 

4.3 CALIBRATION TO OTHER ORGANIC VAPORS 
4.3.1 SETTING GAS SELECT CONTROL (Span) 

Primary calibration of the Instrument Is accompllahed 
ualng a known mixture of a apeclflc organic vapor com- 
pound. After the Instrument Is In operatlon and the 
“normal background” is “zeroed out”, draw a sample 
of the cailbratlon gas Into the Instrument. The GAS 
SELECT Knob on the panel Is then used to shift the 
readout meter lndlcation to eorrespond to the concen- 
tratlon of the oallbratlon gas mlxture. 

The instrument is then calibrated for the vapor mlx- 
ture being used. After thfs adlustment, the aettlng on 
the “dlgldlal” la read and recorded for that particular 
organic vapor compound. This exercise can be perform- 
ed for a large varlety of compounds and when desirlng 
to read a particular compound the GAS SELECT control 
la turned to the predetermined aettlng for the com- 
pound. Calibration on any one range automatlcally 
calibrates the other two ranges. 

4.3.2 UStNo EMPtRlCAL DATA 
Relative response data may be obtalned, which can 

then be used to estimate concentrations of various 
vapors. With the instrument calibrated to methane, ob- 
taln the concentration readlng for a callbratlon sample 
of the teat vapor. The relative response, In percent, for 
that teat vapor would then be the concentration 
read/concentration of the calibrated sample X 160. 

53.3 . . PREPARATION OF CALIBRATION STANDARDS 
~t.3.3.1~ COMMERCIAL SAMPLES 

Commercially available standard samples offer the 
most convenient and reliable calibration standards and 
are recommended for the most precise analyses. 
Always remember to obtain the cyliinder wlth the 
desired sample and the “balance as air”. Sample 
should be drawn from the cylinder Into a collapsed sam- 
ple bag, then drawn from the bag by the instrument to 
prevent a pressure or vacuum at the sample Inlet. , 

4.3.3.2 PURE GASEOUS SAMPLES 
Obtain a large collapsible sample bag, preferably 

polyethylene such as a 40 gallon trash can Ilner. Insert a 
tube into the bag opening and tie shut around the tube. 
The tubing should have a shut-off valve or plug and be 
suitable for connecting the OVA input tube. Determlne 
the volume of the bag by approprlate means (Le., wet- 
teat meter, dimensions of the bag, etc.). Forty gallon 
polyethylene bags provide a volume of approximately 
146-160 liters. For gas samples, flush a 10 cc hypodermic 
syringe with the compound to be tested iand then Inject 
a 10 cc sample through the wall of the air-filled bag, im- 
medlately after withdrawing the needle, cover the hole 
with a piece of plastic tape. Allow a few rnlnutea for the 
sample to completely dlffuse throughout the bag. Aglta- 
tlon will ensure complete dlffualon. Connect the outlet 
tube to the OVA and take a reading. To verify 
repeatability of sampling technique, disconnect the bag 
and inject a second sample of the gae Into the bag 
wlthout emptylng. Since only 2 or 3 liters wlii have been 
removed, the overail volume change will1 .be small and 
the instrument reading should now be twice that of the 

:IGURE 4-1. 
\DJUSTMENTS 

LOCATION OF ELECTRONIC 

Model OVA-118 shown; location typical to OVA-128) 



orlginal. The concentration in ppm (V/V) will be equal to 
the sample size In cc divided by the volume of the bag in 
liters times 1000. For example, a 10 cc gas sample when 
placed In a 160 liter bag will provide a sample of 63 ppm, 

~~““~.,10XlOOO/l6Oequals63ppm. 

4.3.3.3 GASEOUS AND LIQUID SAMPLES (Alternate 
Method) 

Obtain a five (5) gallon glass bottle and determlne its 
volume by measuring the volume of water needed to fill 
it (use of a 1OOO ml graduated cylinder, obtalnable from 
acientlflc supply houses, la convenient). Another ap- 
proach is to weigh the empty bottle, fill It with water and 
weigh agaln. The difference between the two values is 
the weight of water. By multlpiying the weight of water 
In pounds by 0.455, you obtain the volume of the bottle 
In liters. Empty the water out and allow the bottle to dry. 
Place a one-foot piece of plastic tubing in the flask to aid 
In mixing the vapors unlformly with the air. The volume 
of such a bottle should be about 20 liters, which la 2O,OOO 
ml. If the volume were 20,OOO ml, then a 2 ml sample of a 
gas placed In the bottle would be equivalent to 200 ml 
per 2 mlllion ml or 100 ppm (V/V). Use of a gas tlght syr- 
inge, readable in 0.01 ml, allows the preparation of mix- 
tures In the 1 - 2 ppm range, which are sufficient for the 
quantitative estlmatlon of concentrations. A rubber 
stopper Is loosely fltted to the top of the bottle and the 
needle of the syringe placed inside the jug neck and the 
stopper squeezed against the needle to decrease 
leakage during sample Introductlon:lnject the sample 
Into the bottle and withdraw the needle wlthout remov- 
ing the stopper. Put the stopper in tight and shake the 
bottle for a few minutes wlth sufficient vigor that the 
plastic tubing In the bottle moves around to ensure 

,/*“-d mixture of the vapors with the air. 
Jr liquid samples, use of the following equation will 

allow the calculation of the number of microliters of 
organic liquid needed to be placed into the bottle to 
make 100 ppm (V/V) of vapor. 

Vl equals V2 X Mw1244D 

Vl - Volume of llquid In mlcrolltera needed to make 
an air mixture of 100 ppm (V/V) 

V2 i Volume of bottle in lltera 
Mw - Molecular weight of substance 
D - Denslty of substance 

Thls procedure has the advantage that you can see 
when all of the organic liquid has vaporized and the 
volume can be determined readily. 

For llquld samples, an alternate procedure involves 
the use of a diffusion dilution device such as that 
described by .Desty, Geach and 1Goldup in “Gas 
Chromatography”, 
New York, 1961. 

R.P.W. Scott, ed., Academic Press, 
’ 

4.4 THEORY 
Theoretical background and empirical data related to 

the Century Organic Vapor Analyzer is presented in 
4.4.1 and 4.4.2. 

4.4.1 HYDROCARBONS 
In general, a hydrogen flame lonlzation detector la 

more senaltlve for hydrocarbons than any other class of 
organic tiompounds. The response of the OVA varies 
from compound to compound, but gives excellent 
repeatable results with all types of h,ydrocarbona; I.e., 
saturated hydrocarbons (alkanea), unsaturated 
hydrocarbons (alkenea and alkynes) and aromatic 
hydrocarbons. 

The typical relative response of varloua hydrocarbons 
to methane is as foliowa: 

c 
Compound 
Methane 

Relative Response (percent) 

Propane 
100 (reference) 
64 

N-butane 61 
N-pentane loo 
Ethylene 05 
Acetylene 200 
Benzene 150 
Toluene 120 
Ethane 60 

4.4.2 OTHER ORGANIC COMPOUNDS 
Compounds containing oxygen, such as alcohols, 

ethers, aldehydea, carbolic acid and eaters glve a 
somewhat lower response thari thiat observed for 
hydrocarbons. This is particularly noliceable wlth those 
compounds having a hlgh ratlo of clxygen to carbon 
such as found In the lower members of each series 
which have only one, two or three CarbOn8. With com- 
pounds containing hlgher numberg of carbons, the ef- 
fect of the oxygen Is dlmlnlahed to such an extent that 
the response Is aimllar to that of thle corresponding 
hydrocarbons. 

Nitrogen-containing compounds (i.e., amlnes, 
amides and nitriiea) respond In a manner aimllar to that 
observed for oxygenated materials. Halogenated com- 
pounds also show a lower relative response as com- 
pared with hydrocarbons. Materials containing no 
hydrogen, such as carbon tetrachloride, glve the lowest 
response; the presence of hydrogen In the compounds 
results in higher relathre responses. Thus, CHCl3 glvea 
a much higher response thandoes CCl4. As In the other 
cases, when the carbon to halogen ratio la 5:l or 
greater, the response will be similar to that observed for 
simple hydrocarbons. 

The typlcal relative response of various compounds 
to methane is as follows: 

Methane 
Ketones 

100 (calibration sample) 

Acetone 60 
Methyl ethyl ketone 80 
Methyl lsobutyi ketone 100 

Alcohols 
Methyl alcohol 
Ethyl 
Isopropyl 

15 
25 
65 



Halogen compounds 
/“- 

Carbon tetrachlorlde 10 ’ 
Chloroform 
Trichloroeihylene ’ 

65 
70 

Vinyl chloride 35 : 

, 
L 

The OVA has negligible response to carbon monoxide 
and carbon dloxlde which evidently, due to their struc- 
ture, do not product appreciable Ions In the detector 
flame. Thus, other organic materials may be analyzed In 
the presence of CO and COz.‘ . . 

, 
. ’ 

. 
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V. OPERATING PROCEDURE 

The Model 260 should be checked and “zeroed” in an uncon- 
taminated atmosphere. Refer to Figure 1 and use the following 
procedure. 

1. 

2. 

3. 

4. 
5. 

6. 

7. 

a. 

9. 

Open the instrument lid. Turn the center ON-OFF control to the 
far right HORN-OFF position. Both meter pointers will move and 
one or both alarm lights may light. 
If the % oxygen meter pointer stabilizes at a value other than 
20.8%, the pointer should be set to 20.8% by using the CALI- 
BRATE 02 control. 
The % LEL meter pointer should be set to zero by adjusting the 
ZERO LEL control. 
If either the alarm lights are lighted press the Alarm Reset button. 
Momentarily place a finger over the sample inlet fitting or the 
end of the sample line probe. Observe that the flow indicator 
float drops out of sight indicating no flow. If the float does not 
drop, check out the flow system for leaks as described under 
Section VII. 
Press the CHECK button and observe the % LEL meter. The 
pointer must read at 80% LEL or higher as marked by the BAT- 
TERY zone on the meter. If the pointer reading is less, the bat- 
teries must be recharged. No tests should be attempted as the 
instrument will not perform properly. See Section VI for battery 
charging instructions. 
If it is desired that the audible alarm sound for combustible gas 
or low oxygen concentrations, turn the center ON-OFF control 
back one position to the ON setting. 
Accessory equipment such as sampling lines, probes, carrying 
harness, filters or line traps should be attached as required. See 
Figure 2. 
The instrument is ready for atmospheric sampling. 

VI. MAINTENANCE AND CALIBRATION 

Battery Service 
The primary maintenance item of the Model 260 is the recharge- 

able 2.4 volt nickel cadmium (Ni-Cd) battery (Figure 7). The bat- 
tery is recharged by simply removing the screw cap covering recep- 
tacle and connecting one end of the charging cable to the instrument 
and the other end to a 115V ac outlet. 

If desired, the battery can be recharged from a 12V dc source. 
An accessory battery charging cable is available, one end of which 
plugs into the Model 260 while the other end is fitted with an auto- 
mobile cigarette lighter plug. 

Recommended charging time is 16 hours. It may be left on charge 
for longer periods without damaging the battery. 
CAUTION: RECHARGING MUST BE DONE IN A NON-HAZARDOUS 
LOCATION. 

.*- J 
BATTERY PACK 

. 

4 

FIGURE 7 - DISASSEMBLY SHOWING BATTERY PACK 

The batteries sometimes will not supply full power capacity after 
repeated partial use between chargings. For this reason, it is re- 
commended that the batteries be “exercised” at least once monthly. 
Run the Model 260 for 8 to 10 hours and then recharge. 

If the instrument has not been used for 30 days, the batteries 
should be charged prior to use. 

Should the battery not respond to recharging or not “hold” a 
charge, the battery should be replaced. Replacement procedure is 
as follows: 

1. Loosen the knurled screws holding the handle and remove the 
handle. 

2. Looking at the front panel of the instrument, remove the right 
side (audible alarm side panel) by unscrewing the four side 
panel screws. 

T 
3. Gently pull the side panel loose and tilt the instrument to help 

+hn h-++nr*r p=cn clih mlt Discnn.ne~t the rn~l&d nylon plug. ‘11-c UQ‘Clr, r ““I” “....I -.e.. 

1 
4. Install new battery in the reverse procedure outlined above. 

Calibration 
Before the calibration of the combustible gas indicator can be 

checked, the Model 260 must be in operating condition as de- 
scribed in the OPERATING PROCEDURE, Section V. Optional cali- 
bration equipment is shown in Figure 8. Calibration check-adjust- 
ment is made as follows: 



1. 

2. 

3. 

4. 

Attach the flow control to the recommended calibration gas tank. 

Connect the adapter-hose to the flow control. 

Open flow control valve. 

Connect the adapter-hose fitting to the inlet of the instrument; 
after about 15 seconds the L.E.L. meter pointer should be stable 
and within the range specified on the calibration sheet accom- 
panying the calibration equipment. If the meter pointer is not in 
the correct range, stop the flow, remove the right hand side 
cover. Turn on the flow and adjust the “S” control with a small 
screwdriver to obtain a reading as specified on the calibration 
sheet. 

5. Disconnect the adapter-hose fitting from the instrument. 

6. Close the flow control valve. 

7. Remove the adapter-hose from the flow control. 

a. Remove the flow control from the calibration gas tank. 

9. Replace the side cover on the Model 260. 

i 
,! 

CAUTION: Calibration gas tank contents are under pressure. Use 
no oil, grease or flammable solvents on the flow control or the cali- 
bration gas tank. Do not store calibration gas tank near heat or fire 
or in rooms used for habitation. Do not throw in fire, incinerate or 
puncture. Keep out of reach of children. It is illegal and hazardous 
to refill this tank. Do not attach the calibration gas tank to any other 
apparatus than described above. Do not attach any gas tank other 
than MSA calibration tanks to the regulator. 

Printed Circuit Board Adjustments 
The printed circuit board contains six adjustment pots as shown 

in Figure 9. These are identified as: 

Combustible Gas Indicator 
cz- coarse zero is adjusted by setting the ZERO L.E.L. control 

at mid-range; sampling fresh air and adjusting the % L.E.L. 
meter to read zero. 

s- span is adjusted after proper zeroing by sampling calibra- 
tion gas and adjusting the read-out accordingly. 

CHK - this controls the battery charge indication and should read 
at “B” in the word BATTERY on the meter face when the 
battery voltage measured with a voltmeter is 2.4OV. 

CGA - the combustible gas alarm point is factory set at 50% 
L.E.L. 

Oxygen Indicator 
OA- the oxygen alarm point adjustment. It is factory set at 

19.5% oxygen. 

OT- oxygen trim is factory adjusted with the instrument turned 
on to obtain a zero reading on the oxygen meter when sam- 
pling a pure inert gas (100% nitrogen). 

b 

FIGURE 8 - CALIBRATION EQUIPMENT 

b 

VI 
I 

F 

I 

FIGURE 9 - PRINTED CIRCUIT BOARD ADJUSTMENTS 



PORTABLE GAS CHROMATOGRAPH CALIBRATION PROCEDURES 

7 I9n> \ 
Since the gas chromatograph is not a direct read-out instrument and 

instrument response can be checked by running standards and comparing 

retention times at different times, calibrations should be performed 

frequently by running standards. Instrumental calibration will be done at the 

beginning and end of each day, as well as once for every ten (10) samples 

analyzed. The identity of the standards is typically comprised of aromatic 

hydrocarbon(s) (e.g., benzene, toluene, xylenes and ethyl benzene) and 

chlorinated hydrocarbons (e.g., tetrachloroethylene, trichloroethylene), and 

is usually tailored to site-specific conditions 

The concentrations of the standards are usually 

conditions. 

The instrument calibration will be performed 

Prepare or obtain an appropriate standard for air analysis; 

and contaminants of (concern. 

chosen to match expectNed field 

as follows: 

Withdraw an aliquot of headspace gas with a syringe for injection 
or directly inject a factory calibration gas that will result in 
chromatograph peaks that are large enough to see and not so large 
that they do not fit on the chart paper; 

Compare peaks of identical standard injections made before, 
during, and after analyses conducted throughout the day; and 

If peak heights of the above standard injections change 
significantly, note the sensitivity lost or gained on the chart 
paper and include this information on the resulting report. 

B-l 
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1.0 INTRODUCTION 
^ “ . .  

EPA's CERCLA guidance calls for stringent data management procedures for 

field activities, sample management and tracking, and document control and 

inventory. Appropriate procedures currently in place at TRC and the 

laboratory will be applied to meet these requirements as described below. 

2.0 FIELD DATA COLLECTION AND RECORDING 

During field sampling, consistent documentation and accurate recordkeeping 

procedures are critical. Data management procedures for field sampling at 

NETC-Newport includes the following: 

a Quality Assurance/Quality Control (QA/QC) Plan -- Provides 
procedures and protocols for records responsibility, nonconformity 
events, corrective measures, and data deficiencies. The QA/QC 
Plan for NSTC-Newport appears in Section 4 of this Work Plan. 

,, "- 
l Data Security System and Chain-of-Custody -- The QA/QC Plan 

describes strict chain-of-custody procedures which will be 
followed in the field and through sample analysis at the 
laboratory. Chain-of-custody records and shipping airbills will 
be maintained in a locked file cabinet at the TRC field office at 
NETC-Newport. At the completion of field work, chain-of-custody 
records will be transferred to the central project file at TRC's 
East Hartford, CT, office. 

l Field Logs -- Daily field logs maintained by the field team leader 
will be the primary record for field investigation activities. 
Field logs will include a description of any modifications to the 
procedures outlined in the work plan, field sampling plan, or 
health and safety plan, with justifications for such 
modifications. Field measurements and observations will be 
recorded directly into the project log books. Examples of field 
measurements include pH, temperature, conductivity, ground water 
elevation, air quality parameters, and soil characteristics. 

Health and safety monitoring, sampling locations, sampling 
techniques, and a general description of daily activity are 
typically included in the daily log. Any unusual occurrences or 
circumstances will be documented in these logs for reference in 
determining the possible causes for data anomalies discovered 
during data analysis. Data will be recorded directly and legibly 
in field log books with entries signed and dated. Changes made to 
original notes will not obliterate the original information and 
will be dated and signed. Standard format information sheets will 
be used whenever appropriate and will be retained in the permanent 
project files. 

-l- 



l Driller Logs -- The drilling contractor will maintain boring and 
well construction logs under the direction of the TRC field team 
leader. 

3.0 SAMPLE MANAGEMENT AND TRACKING 

TRC's field team leader will maintain records of: 1) sample shipments, ' 

2) receipt of analytical results, 3) submittal of preliminary results for 

QA/QC review, 4) results of the QA/QC review, and 5) evaluation of the QC 

package from the laboratory. The objective is to ensure that only validated 

data with final approval are used in site analysis. All analytical data will 

be validated by the TRC QA/QC manager. 

Preliminary data, clearly identified as such, may be used to prepare 

,' -i".. 

internal review documents, to begin data analysis, and to perform a 

preliminary screening of remedial action alternatives. The fin.al site 

characterization report, however, will clearly identify all validated data and 

will be accompanied by QA/QC comments and data. 

3.1. Sample Identification and Chain-of-Custody 

The field team leader will coordinate sample analysis with the laboratory. 

TRC and the laboratory will use standard chain-of-custody procedures for 

sample tracking which have been approved by EPA as established under the 

Contract Laboratory Program (CLP) and the Navy according to Naval Energy and 

Environmental Support Activity (NEESA) guidance. Chain-of-custody procedures 

are further described in the QA/QC Plan. A TRC professional will assign a 

unique sample identifier to each sample in the field, and each sample will be 

labeled according to the proper chain-of-custody procedures. Subsequently, an 

environmental professional expert in laboratory QA/QC procedures will be 

designated as the project sample custodian, who will continue the 
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chain-of-custody procedures by assigning a laboratory control number to each 

sample. This control number, along with the number assigned in the field, 

accompanies the sample throughout analysis, and back to the field team leader 

with the analytical results. Chain-of-custody procedures are further 

described in the QA/QC Plan. 

3.2 Reporting of Analytical Results 

Laboratory data reporting procedures are provided in the NEESA-approved 

laboratory QA Manual, the NEESA "Sampling and Chemical Analysis Quality 

Assurance Requirements for the Navy Installation Restoration program, June 

1988", and in the QA/QC Plan prepared for this project. These procedures 

yield analytical data and QA/QC summaries on flexible diskettes. Software 

format will be specified by the Engineer-in-Charge (EIC) for the NETCNewport 

project. The laboratory procedures are briefly outlined below. 

a Manual Recording -- EPA (CLP) Standard Operating Procedures (SOP) 
describe the QC procedures used for laboratory notebooks and 
include data worksheets which are routinely used in the reduction 
of quantitative instrument data to a report format expressed in 
terms of concentration. Instrumental data is entered on summary 
worksheets using microcomputers and appropriate software. 

l Automated Recordinq -- Many analytical measurements at the 
laboratory are automatically recorded; e.g., complex analytical 
instruments (CC/MS, ICAP, AA, etc.) have their own computerized 
data systems. Instrument checklists include checks on the 
operation of these data handlers and internal validity checks are 
used to flag data resulting from electronic interferences. 

l Calculation of Results -- Whenever possible, calculations are 
computerized for efficiency and to avoid human error. The 
analytical data systems mentioned above calculate results as 
programmed and provide hard copy in the desired format. In all 
cases, computerized data are verified for error control, and 
careful handling of computer storage peripherals is stressed. 
Tests are built into the programs to trap transcription errors or 
missing items. The record of the run contains the calculation 
results, any transcription errors or missing items, and the input 
data. Analytical results are reduced to the correct number of 
significant figures for the particular measurement technique. 
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l Data Review -- Acceptance limits are provided to help the operator 
sort questionable data and control charts are used whenever 
possible to show if the procedure is in control. The laboratory 
Quality Control Coordinator initiates control charts for 
instrument performance and specific analytical -methods, and 
reviews routine and specialized QC sample results as they pertain 
to each project. In the laboratory, the Project Manager and the 
Operations Manager review data promptly to ensure its 

reasonableness and determine if corrective action is needed. 

l Data Validation -- Data validation is the process of filtering 
data and accepting or rejecting it on the basis of sound 
criteria. Records of all data are maintained, even those judged 
to be "outlying" or anomalous values. The analytical data will be 
validated according to the "Laboratory Data Validation Functional 
Guidelines for Evaluating Organic/Inorganic Analyses, April, 1985" 
and the NEESA-approved "Sampling and Chemical Analysis Quality 
Assurance Requirements for the Navy Installation Restoration 
Program, June 1988". These documents will provide the criteria 
for accepting or rejecting analytical data. Analytical data will 
be validated (Level C) using the following general criteria: 

- Documentation of sample identity and handling (e.g., 
preservation, and required analyses) 

- Use of approved analytical procedures 

- Use of QC-checked reagents 

- Use of known QC samples (Laboratory Control Samples) to ensure 
that the analytical system was in control 

- Analysis of required blanks, duplicate and blind QC samples 
completed, and 

- Precision and accuracy achieved on replicate and blind QC 
samples. 

4.0 DOCUMENT CONTROL 

A document inventory and filing system will be established for this 

program. The system will use serially-numbered documents, organized into the 

categories shown in Table 1. 

The TRC Project Manager will be responsible for document control. All 

originals will be maintained in the central file. Project staff will make 

copies of documents, as needed, and return the originals. The file will have 

the capability for locking during non-business hours. 
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TABLE 1 

PROJECT FILE ORGANIZATION FOR NETC-NEWPORT 

1.0 Remedial Response 

- Initial Assessment Study report and documentation 
- Confirmation Study report 
- Other investigation reports 
- Hazard Ranking System data (if available) 

2.0 Remedial Planning 

- Correspondence 
- RI/FS work plan 
- RI/FS reports 
- Health and Safety Plan 
- Quality Assurance/Quality Control Plan 
- Record of Decision/responsiveness summary (as appropriate) 

3.0 Remedial Implementation 

- Remedial design reports 
- Permits 
- Contractor work plans and progress reports 
- Corps or Engineers agreements, reports, and correspondence (as 

appropriate) 

4.0 State and Other Agency Coordination 

- Correspondence 
- Status of State assurance 
- Interagency agreements 
- Memorandum of Understanding with the State of Rhode Island 

5.0 Community Relations 

- Interviews 
- Correspondence 
- Community Relations Plan 
- List of people to contact, e.g., local officials, civic leaders, 

environmental groups 
- Meeting minutes 
- Press releases 
- News Clippings 
- Fact sheets 
- Comments and responses 
- Transcripts 
- Summary of proposed plan 
- Responsiveness summary (as appropriate) 
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TABLE 1 

PROJECT FILE ORGANIZATION FOR NETC-NEWPOR'I 

(Continued) 

6.0 Imagery 

- Photographs 
- Illustrations 
- Other graphics 

7.0 Contracts, Subcontracts 

- Site-specific subcontractors for RI 
- Procurement packages 
- Subcontract status notifications 
- List of subcontractors 
- Project cost-accounting and management data 

8.0 Financial Transactions 

- Cross-reference to other financial files and the contact person(s) 
- Contractor cost reports 
- Audit reports 

,_# . -. 
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5.0 DATA MANAGEMENT 

TRC will use a computer database to store and manage information to be 

collected and generated from the five sites to be investigated during this 

program. The information to be stored in the database will include: 1) 

historical data, 2) regulatory guidelines, 3) field data measurement results 

(i.e.; pH, temperature, water level readings, etc.), 4) chemical analyses 

results, 5) the media being sampled, 6) location and depth of samples* and 7) 

any other pertinent information. Upon receipt of analytical results from the 

laboratory this data will be entered directly into the database, along with 

the sample number, sample location, and sample date, and any other important 

field information. Thereafter, all data can be easily retrieved from the 

database for review/manipulation. 
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1.0 INTRODUCTION 

,r '1 This Health and Safety Plan (HASP) establishes the baseline, mandatory 

guidelines, and requirements for the safety of all field personnel during 

field investigations at the Naval Education and Training Center located in 

Newport, Rhode Island (NETC-Newport). The TRC Environmental Consultants, Inc. 

(TRC) Corporate Health and Safety Program has been developed in aclcordance 

with OSHA 29 CFR 1910.120, CERCLA 111 (c)(6), and SARA Section 126(d). The 

plan, therefore, provides guidelines for . . . "identifying and assessing 

hazards to which persons engaged in removal, remedy, and other response to 

hazardous substances may be exposed, (and) methods to protect workers from 

such hazards and . . . to ensure adequate protection and training of 

employees". TRC that requires all subcontractors develop Health and Safety 

programs for their employees prior to performing site work for TRC. 

Subcontractor health and safety programs must meet the same criteria presented 

in the TRC health and safety program. 

Section 2.0 of this HASP provides a general description of the facility 

under investigation, and identifies the health and safety field activities to 

be implemented during the course of field activities. Section 3.0 discusses 

the TRC Corporate Health and Safety Program which is in place throughout TRC 

Companies. The Program addresses medical monitoring of employees as well as 

specialized employee training. Section 4.0 presents detailed site safety 

plans for each of the sites being investigated, as outlined in the Work Plan. 

The HASP includes the nature of wastes known to be present at each site, site 

access, work zones, personnel protection levels, environmental monitoring for 

worker protection, decontamination procedures for personnel and equipment, and 

contingency plans in case of a site emergency. 
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2.0 GENERAL PROGRAM DESCRIPTION AND FIELD ACTIVITIES 

2.1 General Proqram Description 

The NETC is located in the Town of Newport, Rhode Island. Portions of the 

base are also located in the Towns of Middletown and Portsmouth, Rhode 

Island. A significant portion of the facility is adjacent to Narragansett 

Bay. NETC-Newport is composed of two areas .including the Coaster's Harbor 

Island and the Naval facility along the Narragansett Bay and the East Passage. 

The presence of waste at sites within NETC-Newport were investigated 

during an Initial Assessment Study (IAS) in 1983. This extensive report 

presented all existing information on waste disposal practices at the NETC. 

Based on the IAS, a Confirmation Study was performed from 1984-1985. This 

study collected ground water, soil, and biota samples from several of the 

sites to confirm the presence of and initially characterize waste constituents 

at the sites. Together, these two studies and other investigations provide a 

basis for the site-specific HASP presented herein. 

Five specific site areas have been identified for remedial investigation 

under the Navy's Assessment and Control of Installation Pollutants (NACIP) 

(IR) Program. The NACIP program is part of the Department of Defense 

Installation Restoration (IR) program, and is similar to the U.S. EPA's 

Super-fund program authorized by The Comprehensive Environmental Response 

Compensation and Liability Act (CERCLA) of 1980. In March 1988, the Navy 

issued policy guidance which emphasized the Navy's commitment to follow EPA 

guidance and procedures while conducting investigations and remedial actions 

at hazardous waste sites. 

2.2 Field Activities 

This section identifies the health and safety field activities that will 

be followed during field investigations at NETC-Newport. The following 

activities are addressed in detail in the site-specific safety plan Presented 

in Section 4.0: 

l Basic operating procedures for the safety of field personnel; 

l Work zones and perimeter controls at each site; 

l Decontamination procedures for personnel and equipment; 
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l Monitoring of sampling activities for health and safety concerns; 
and 

l Atmospheric monitoring procedures, as deemed necessary. 
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3.0 CORPORATE HEALTH AND SAFETY PROGRAM 

As part of TRC's Safety Policy, a comprehensive corporate health and 

safety program is in operation within the company. The program requires that 

all active field personnel undergo medical monitoring and OSHA training as 

outlined in the following sections. 

3.1 Medical Monitoring Program 

Medical monitoring is an integral part of TRC's health and safety 

program. The establishment and use of a medical monitoring program in 

conjunction with personal monitoring confirms the effectiveness of all other 

safety procedures. Indications of a high level of contamination at a work 

site, coupled with strongly positive clinical laboratory test results, may 

signify: an exposure to a toxic substance, a failure to observe safety 

procedures, improper selection of safety equipment, or a person with a 

hypersensitive response to certain substances. 

A consulting, board-certified, occupational physician and the Company 

Health and Safety Coordinator will determine the protocol for the medical 

monitoring program for the NETC-Newport project based upon site-specific 

information and risk assessment histories. Clinical laboratory testing 

protocols will then be determined by the examining physician. The names, 

addresses, and telephone numbers of TRC's occupational physicians are provided 

below: 

Howard J. Johnson, M.D. 
60 Gillett Street 
Hartford, CT 06101 
(203) 247-4538 

David E. Wilcox, M.D. 
28 Main Street 
East Hartford, CT 06108 
(203) 569-8644 

Each employee and subcontractor employee must have medical clearance prior 

to the commencement of any site work. Medical evaluations are conducted 

periodically according to the outlines specified in this section. The goals 

of the medical monitoring program are: 

l To assess the health status of an employee prior to work; 
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0 To evaluate and provide medical care for personnel in the event of 
a work-related accident or illness; 

l To identify any adverse health effects resulting from hazardaous 
work and to determine employee fitness for future work assignments. 

TRC's hazardous waste site environmental consulting experience has shown that 

a strong medical monitoring program generates a sense of health and safety 

consciousness among project personnel. 

3.1.1 Pre-Placement Medical Evaluation 

Employees whose work assignments require their presence at a hazardous 

work site are required to have a baseline medical evaluation prior to 

commencement of hazardous work activity. The baseline medical evaluation 

consists of the following: 

l Medical and Occupational History; 

l Physical examination to include assessment of: 

Cardiopulmonary system 
General physical fitness 
Skin 
Blood-forming systems 
Hepatic systems 
Renal system 
Nervous system 
Pulmonary function test; 

l Urinalysis to include: 

- Specific gravity 
- PH 
- Microscopic examination 
- Protein 
- Acetone; 

l Blood analysis to include: 

Complete blood count 
Hemoglobin 
Albumin, globulin, total protein 
Total bilirubin 
Serum glutamic oxalacetic transaminase (SGOT) 
Lactic dehydrogenase (LDH) 
Alkaline phosphatase 
Calcium 
Phosphorus 
Uric acid 
Creatinine 
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Urea nitrogen 
Cholesterol 
Glucose 
BUN 
Creatine 
Iron 
Magnesium 
Sodium 
Potassium 
Chloride 
G-glutamyl transpeptides 
Triglycerides. 

Additional tests which are performed as part of the baseline examination 

include the following: 

l Chest x-ray; 

l Blood lead; 

l Blood PCB; and 

l Blood heavy metal screen. 

Based upon this examination and a review of the employee's job 

description, the physician identifies any medical restrictions which would 

affect an employee's ability to safely perform his/her job. If no 

restrictions are imposed, the physician certifies the employee as capable of 

full participation in the work program. The examining physician communicates 

any medical restrictions to the Company Health and Safety Director who 

confi,rms the restrictions with the employee and management. 

3.1.2 Medical Monitoring for Project Personnel 

If an employee suspects that exposure to a toxic chemical or other hazard 

has occurred while performing project tasks, additional tests will be 

performed following the exposure period. Individuals are encouraged to 

discuss changes in their health status with the Company Health and Safety 

Director and/or physician. 

Emergency health care support (i.e., fire, police, local hospital:) will be 

notified of activities at all uncontrolled sites and at those facilities where 

it is deemed prudent. Telephone numbers for such support facilities are 

provided in Table 1 of Section 4.3.2 of this plan. 
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3.1.3 Follow-up Medical Evaluations 

Each person who participates in hazardous work activity is required to 

have an annual follow-up medical examination. The follow-up medical 

evaluation consists of the following: 

l Basic medical evaluation (previously described); and 

l Additional medical testing as dictated by hazardous work history 
and other health status changes during the previous year. 

All medical records are retained by the health care facility for a minimum 

of 5 years. Individuals may obtain copies of their medical records by 

forwarding a written request to the health care facility. A medic:al data 

sheet will be completed by all site personnel prior to all investigation 

activities. An example of the data sheet is provided as Figure 1. This sheet 

will be confidential and kept in the field trailer for reference in 

emergencies, as is necessary. 

3.2 Employee Traininq Program 

TRC personnel and all subcontractors assigned to hazardous field work 

undergo a 40-hour Occupational Safety and Health Administration (OSHA)- 

approved safety training program designed to: 

l Ensure maximum regard for the health and safety of all employees, 
the public, and the environment; 

l Comply with all laws, rules, and regulations required to safeguard 
the health and safety of all employees, the public, and the 
environment; 

l Increase the ability of employees to react responsibly and safely 
under normal conditions and during emergency situations; and 

l Educate personnel relative to potential site hazards, adverse 
chemical effects, and the importance of good safety and industrial 
hygiene practices. 

Mandatory training programs are held annually to refresh employees' health 

and safety awareness. Training programs include, but are not limited to the 

following subjects. 
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3.2.1 Site Topography 

l Site surveillance/observation/plan development; 

l Restricted zone definition; 

l ContaminatLon reduction zone definition; and 

l , Clean zone definition. 

3.2.2 Vehicles 

0 Inspection; 

l Operation; 

l Mandatory Rules and Regulations; and 

l Decontamination. 

3.2.3 Hazard Communication 

Potential Hazards; 

Waste storage; 

Transportation (DOT requirements for sample preservation); 

Labelling; and 

Material Safety Data Sheets (MSDS). 

3.2.4 Personnel Protection 

l Respiratory Protection 

- Selection; 
- Fit-testing; 
- Use and maintenance. 

l Personnel Protective Equipment 

- Clothing; 
- Eye protection; 
- Foot protection; 
- Head protection; 
- Ear protection; 
- Equipment limitations; 
- Equipment decontamination and disposal. 
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l Emergency Procedures 

- Cardiopulmonary resuscitation; 
- First aid training; 
- Accident/incident reports: 
- Emergency services: 

;: 
Fire; 
Police; 

C. Ambulance; 
d. Poison control; 
e. Hospital. 

l Fire Prevention 

- Contingency plans; 
- Use of fire extinguishers. 

l Standard Operating Procedures 

- Testing of work tools and equipment; 
- Sampling equipment; 
- Awareness of fellow employees; 
- Work hours; 
- Stress/fatigue: 
- Safety rules/regulations; 
- Key site personnel. 
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4.0 SITE-SPECIFIC HEALTH AND SAFETY PLAN 

4.1 Introduction 

The site-specific health and safety plans presented in this section 

provide detailed requirements and procedures for all field activities planned 

at NETC-Newport. On-site activities will include sampling of surface soils, 

subsurface soils (borings and test pits), tank/structure sampling, and ground 

water sampling of monitoring wells. These activities will be performed in a 

manner designed to minimize the potential for hazardous substance migration 

and to maximize the protection of on-site personnel. Sections 4.2 through 4.7 

identify key personnel, contingency plans, and specific procedures that are 

common to all five sites identified for remedial investigation in the Field 

Sampling Plan. Section 4.8 addresses specific health and safety requirements 

at each site. 

,I, /I ,. 

4.2 Project Personnel - Authorities and Responsibilities 

TRC will oversee all field activities during the remedial investigation at 

NETC-Newport. Figure 2 presents the personnel organizational structure for 

the field investigations. 

The organizational structure identifies the key personnel needed for the 

operation, establishes the chain-of-command, and specifies the responsibilities 

of "each employee. The Field Sampling Plan has established the objectives of 

the site investigations and the logistics and resources required to complete 

the investigations. This section focuses on the organizational structure in 

specific relation to health and safety. The following subsections describe 

the responsibilities of the key site management health and safety personnel. 

4.2.1 On-Site Safety Coordinator (OSC) 

, ,_ J-h; 

The OSC is responsible for implementing site operating standards and for 

coordinating all site safety activities. The OSC will seek guidance from the 

Company Health and Safety Coordinator on health and safety matters, as 

required. The OSC is responsible for conducting site-specific training and 

briefing sessions for TRC personnel and local and federal emergency response 

organizations prior to work on each site. The OSC will coordinate operations 

with local police and fire departments, medical emergency facilities, and 
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NETC-Newport emergency response organizations, as required. The OSC will play 

the lead on-site role regarding emergency response planning and preparedness. 

All decontamination procedures for personnel and equipment shall be monitored 

by the OSC. The OSC shall also monitor the handling, storage, and daily 

inspections of any Resource Conservation and Recovery Act (RCRA) wastes 

generated during field investigations. 

4.2.2 Company Health and Safety Director (HSD) 

The HSD will be responsible for review and approval of the HASP. 

will report directly to the HSD on matters addressed in this plan. 

will review all subcontractor Health and Safety Plans for adequacy, 

conduct field audits, as appropriate. 

4.3 Emergency Response/Contingency Planninq 

The OSC 

The HSD 

and may 

Prior to the initiation of field work, the OSC and TRC Project Manager 

will implement general emergency procedures. The implementation of these 

procedures will include the following considerations in project planning, as 

well as site-specific training sessions for field team members. 

l In the event of emergency, the contacts previously identified 
shall be notified. A list containing emergency services phone 
numbers shall be posted conspicuously at the site. 

l Personnel on-site should use the "buddy" system (work in pairs). 
Buddies shall prearrange hand signals or other means of emergency 
communication in case of radio breakdown (see the following items). 

l Visual contact should be maintained between "work pairs" on-site 
with teams remaining in close proximity in order to assist each 
other in case of emergencies. 

l In emergencies, the following hand signals will be used: 

- Hand gripping throat: out of air, can't breathe. 
- Grip partner's wrist or place both hands around waist: leave 

area immediately, no debate! 
- Hands on top of head: need assistance. 
- Thumbs up: OK, I'm all right,, I understand. 
- Thumbs down: No, negative. 

l Field personnel should observe others for indications of toxic 
exposure, such as: 

,*-‘*~ 
- changes in demeanor 
- excessive salivation and pupillary response 
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- changes in speech 
- changes in coordination 
- paleness or other changes in skin color 
- shortness of breath or rapid breathing. 

l Field personnel should immediately inform the OSC of non-visi.al 
effects of exposure, such as: 

- headaches 
- dizziness 
- nausea 
- blurred vision 
- irritation of eyes 
- cramps. 

l In the event that any member of the field crew experiences any 
adverse effects or symptoms of exposure while on the scene, the 
entire field crew shall immediately halt work and closely follow 
instructions provided by the site manager. 

l The discovery of any condition that suggests the existence of a 
situation more hazardous than anticipated will result in the 
evacuation of the field team. The hazard will be evaluated and 
the level of protection will be changed, if necessary, before work 
is resumed. 

l In the event that an accident occurs, the site manager will 
complete an Accident Report Form. The site manager will make the 
necessary changes to correct the situation that caused the 
accident. 

l All field crew members shall make use of their senses to alert 
themselves to potentially dangerous situations; e.g., presence of 
strong, irritating or nauseating odors. 

l Personnel shall practice unfamiliar operations before performing 
the actual procedure in the field. 

l Field crew members shall become familiar with the physical 
characteristics of the site, including: 

- wind direction in relation to contamination zones (wind 
indicators visible to all on-site personnel shall be provided 
to indicate possible routes of upwind escape); 

- accessibility to associates, equipment, vehicles and.communi- 
cation equipment; 

- exclusion zones; 

- site access; and 

- nearest water sources. 
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l Personnel and equipment in the contaminated area shall be kept to 
the minimum number required to complete the field activity. 

l Procedures for leaving a contaminated area will be planned iand 
implemented prior to going on-site in accordance with the site- 
specific HASP. 

4.3.1 Roles of Personnel in Emergencies 

The osc or trained designee will always be at the site under 

investigation, or be available immediately by telephone or FM radio. The OSC 

or trained designee will immediately issue orders and take appropriat'e action 

to ensure efficient and expeditious handling of emergencies. 

Specific roles of personnel at the site include the following: 

l Site workers - use "buddy" system and follow procedures outlined 
in this plan. Contact OSC immediately if emergency arises. 

l OSC-role described in introduction, above; 

l NETC-Newport base staff - work with OSC at start of project to 
develop procedures for assistance from base staff in event of 
catastrophic emergency. 

l TRC Company Health and Safety Director - work with OSC to provide 
home office support, as necessary. 

l TRC Project Manager - ensure emergency response procedures 
outlined in this plan receive high priority and are effectively 
implemented. 

4.3.2 Emerqency Telephone Numbers and Routes to Hospital 

The OSC is responsible for contacting and coordinating with local 

emergency facilities. Emergency telephone numbers will be posted in the TRC 

field office along with instructions for dealing with various emergency 

situations, such as explosions, fires, spills, or contact inquiries. Table 1 

lists emergency phone numbers and directions to the local hospital. Two 

figures are provided which show the route to the nearest local Ihospital. 

Figures 3 and 4 together show the route from all of the sites to the nearest 

hospital. 

-13- 



TABLE1 

SITE EMERGENCY CONTACTS 

(TO BE POSTED) 

NETC Emergency Numbers: 

Command Duty Officer (CD01 
Security Office 
NETC Fire Protection 
Public Works Duty Officer 
U.S. Coast Guard - Newport 

841-3456 or 3457 
841-3241 
841-3333 
841-2464 or 2465 
846-3675 

Melville North Landfill (Site 02) 

Portsmouth Police Department 683-2422 
Portsmouth Fire Department 683-1155 

Newport Hospital - Emergency Room 
Friendship Avenue, Newport 

846-6400 

Poison Control Center l-277-5727 

, .." Utilities: 

Electric 
Gas 
Phone 
Wastes 

-NETC Dig Safe 

847-3041 
846-0578 
841-2422 
847-0154 
841-4001 

Additional Resources Agency/Company Phone Number 

Dr. Howard Johnston 
Dr. David Wilcox 
James Peronto 
Rachel Marino 
Robert Hanley 

TRC Company Physician (203) 2;47-4538 
TRC Company Physician (203) 569-8644 
TRC Project Manager (203) 2:89-8631 
NETC Contact (401) 841-3735 
NETC Safety Officer (401) 841-2478 

. -,..- 

Route to Hospital (also see Figures 3 and 4): 

After proceeding through Gate 1, proceed east on Training Station Road to 

Malboro Road. Proceed 11 blocks to Broadway: Head South on Broadway, turn 

east on Friendship Avenue. Emergency Room entrance is the first left. 
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4.3.3 First Aid Traininq 

All members of TRC's field investigation staff have received Red Cross 

first aid training and are trained in CPR. First aid will only be 

administered by trained individuals. 

Site-specific first aid training will include the following: 

l General procedures; 

l Location and use of first aid station, hospital, doctor, and 
ambulance services; 

l Procedures for accident reporting; 

l No movement of injured persons unless immediate danger is present; 

l Immediate treatment procedures for burns, scratches, cuts. 

4.3.4 Emergency Response to Specific Emerqencies 

Physical Injury 

Physical injuries can range from a sprained ankle to a compound fracture, 

from a minor cut to massive bleeding. Depending on the seriousness of the 

injury, treatment may be given at the site by trained response personnel. For 

more serious injuries, additional on-site assistance may be required or the 

victim may have to be treated at a medical facility. 

Life-saving care should be administered immediately without considering 

decontamination procedures. The outside garments can be removed (depending on 

the weather) if they do not cause delays, interfere with treatment, or 

aggravate the problem. Respirator assemblies must always be removed, unless 

serious neck injuries are suspected. Chemical-resistant clothing can usually 

be cut away. If the outer contaminated garments cannot be safely removed, the 

individual shall be wrapped in plastic sheeting, or blankets, to help prevent 

contaminating medical personnel and the interiors of ambulances. Outside 

garments can then be removed at the medical facility. No attempt wil:L be made 

to wash or rinse the victim at the site. One exception would be if it is 

known that the individual has been contaminated with an extremely toxic or 

corrosive material which could also cause severe injury or death. Another 

exception would be the flushing of eyes with water when harmful substances 
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have accidentally enter the eye. For minor medial problems or injuries, the 

normal decontamination procedure shall be followed. 

Heat Stress 

Heat-related illnesses range from mild heat fatigue to heat stroke (which 

is the most serious form of heat stress). Heat stroke requires prompt 

treatment to prevent irreversible damage or' death. Unless the victim is 

heavily contaminated, decontamination should be omitted or minimized and 

treatment begun immediately. Protective clothing may have to be cut away. 

Less serious forms of heat stress require prompt attention or the victim may 

lapse into heat stroke. Appendix A summarizes various heat stress symptoms 

and describes the preventative and first aid methods. 

Cold Stress 

Cold-related illnesses range 

symptom recognition, preventative 

in Appendix A. 

,l, ---. Chemical Exposure 

from frost bite to hypothermia. Methods of 

measures and first aid methods are included 

Exposure to chemicals can be divided into two categories: 

l Injuries from direct contact, such as acid burns or inhalation of 
toxic chemicals; and 

0 Potential injury due to gross contamination on clothing or 
equipment. 

For inhaled contaminants, treatment shall only be administered by 

qualified physicians. If the contaminant is on the skin or in the eyes, 

immediate measures shall be taken to counteract the substance's effect. First 

aid treatment generally consists of flooding the affected area with water for 

an extended period of time. 

, i... 

When protective clothing has become grossly contaminated, contaminants may 

be transferred to first aid personnel or the wearer and cause additional 

injuries. Appropriate precautions will be taken to protect emergency medical 

personnel from harmful contaminants. 
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A TRC Accident Report will be completed for all accidents which occur 

during the investigation. An example of a TRC Accident Report is provided as 

Figure 5. 

4.3.5 Emerqency Decontamination 

Appendix B provides site-specific chemical hazard information in the form 

of Material Safety Data Sheets (MSDs) for chemicals known to be present or 

used at the sites being investigated. Emergency decontamination pr'ocedures 

include the following: 

l Another team member (buddy) will remove the individual from the 
contaminated area. 

l Precautions will be taken to avoid exposure of other individuals 
to the contaminants. 

l If contaminants are on the individual's clothing, the clothing 
shall be removed, if it is safe to do so. 

0 If contaminants have contacted the skin, the skin should be washed 
with copious amounts of water, preferably under a shower. 

l In case of eye contact, an emergency eye wash apparatus shall be 
used. Eyes should be washed for at least 15 minutes. 

l If necessary, the victim will be transported to the nearest 
hospital or medical center. If necessary, an ambulance will be 
called to transport the victim. 

l All chemical exposure incidents will be reported in writing by the 
site manager on an Accident Report Form. 

Under certain circumstances, decontamination efforts may aggravate or 

cause more serious health effects. If prompt life-saving first aid and 

medical treatment is required, decontamination procedures will be omitted. In 

such a case, the procedures for omitting decontamination, outlined in Section 

4.3.6 of this plan, should be followed. Whenever possible,' TRC personnel 

shall accompany contaminated victims to the medical facility to advise medical 

personnel on matters involving decontamination. 

When protective clothing is grossly contaminated, contaminants may be 

transferred to treatment personnel (or the wearer) and cause injuries. 

Therefore, unless severe medical problems have occurred simultaneously with 
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the splashes, the protective clothing should be washed off as rapidly as 

possible and then carefully removed. 

4.3.6 Site Work Zones 

Each site will be divided into designated work zones to control and reduce 

both the possibility of human contact with site contaminants and the removal 

of contaminants by personnel or equipment leaving the site. Overall site 

control is necessary to provide safe working conditions for on-site 

personnel. Each site will be divided into four contiguous zones:: 1) a 
support area which will be considered noncontaminated or "clean", 2) a 
personnel decontamination area, 3) a heavy equipment decontamination 'area (at 

three of the sites), and 4) an exclusion area which will be considered 

contaminated. The location of each of these zones on the five sites is 

described in Section 4.8 of this plan. 

/- -".. 

The support zone will contain the investigation support equipment (i.e., 

command post, equipment storage area, vehicles). The field office trailer, 

which will be located in the support zone for the McAllister Point Landfill 

site, will be the central command center for all five site investigations. 

All of the other site support zones will contain the on-site personnel 

vehicles, which will provide daily storage space and temporary shelter for the 

personnel. 

The decontamination zone will be marked and consist of an area between the 

exclusion zone and support zone. All personnel and equipment entering or 

exiting the exclusion zone will pass through a contamination reduction zone, 

except in the case of an emergency when it may be necessary to use an 

alternate exit. All personnel entering the exclusion zone wi:Ll wear 

prescribed protective equipment. All personnel exiting the exclusion zone are 

required to pass through the decontamination zone and follow appropriate 

decontamination procedures. 

The heavy equipment decontamination zone will be constructed as described 

in the Field Sampling Plan provided in Volume II of this Work Plan. All 

personnel entering this area will be required to wear the prescribed personal 

protective clothing. Upon exiting this area, all personnel are required to 

pass through the personal decontamination zone prior to entering the support 

zone. 
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The exclusion zone at four of the sites (Sites 01, 02, 12 and 13) is 

defined by the site boundary and land access is restricted to these sites by a 

fence. Given the open public access to the remaining site (Site 09), the 

exclusion zone at this site will be defined at each major site activity with 

barricades and flagging tape. 

4.3.7 Site 

All five sites are located within NETC-Newport. Tank Farms Four and Five 

are surrounded by tall chain-link fences with locking gates. The McAllister 

Point Landfill and the Melville North Landfill are partially fenced with 

locking gates. Access to these four sites is through the locked gates and 

from Narragansett Bay at the two landfill sites. The fifth site, the Old Fire 

Fighting Training Area, has no existing fence to limit public access. 

Portions of the site are currently used as a public park and by a child 

day-care center. During the investigation activities at this site, public 

access will be restricted from major activity areas (e.g., borehole drilling 

and well installation) with barricades and "RESTRICTED AREA" flagging tape. 

Perimeter control of all sites under active investigation will be established 

through the use of either "RESTRICTED AREA" flagging tape or signs. A Site 

Access Logbook will be kept at each support zone during the field investigation 

activities. The logbook will contain a record of all site investigation 

personnel and site visitors. 

NETC-Newport base security personnel will be regularly kept advised of 

project status, and requested to monitor restricted areas, as required. 

4.4 Standard Operating Procedures 

4.4.1 General 

The On-Site Safety Coordinator will ensure that standard operating 

procedures are followed, as listed in the EPA manual entitled: "Standard 

Operating Safety Guides." These procedures have also been stressed in the 

development of this health and safety plan. 

The following safety rules will be in effect for all hazardous field 

activity: 

l No smoking, eating, drinking or gum chewing on-site. 

-19- 



l 

,,* (*b. 

l 

l 

l 

No open fires or "hot work" (welding) without express written 
approval of the On-Site Safety Coordinator. 

All specified personal protective equipment must be worn at all 
times. 

All personnel entering a site must be accompanied by another 
individual and have the authorization of the On-Site Safety 
Coordinator. 

Avoid contact with potentially contaminated substances. 

Avoid walking through puddles, pools or mud. 

Do not kneel or sit on the ground. 

Do not lean against equipment, drums, or other potentially 
contaminated items. 

Avoid passing through any "hot areas". 

Report all accidents, injuries, or possible exposures to the OSC 
immediately. 

The On-Site Safety Coordinator will report any chemical release to the 

Project Manager and the U.S. Navy site representative. The On-Site Safety 

coordinator will report any personnel exposure resulting from a #chemical 

release or equipment failure immediately to the Company Health and Safety 

Director. 

‘All site operations will be conducted in accordance with the applicable 

state and Federal regulations and recommended procedures. Guidelines and 

procedures as described in the following references are utilized for all 

hazardous field operations. 

1. 

2. 

Pocket Guide to Chemical Hazards --The On-Site Safety Coordinator 
will utilize this information to establish the necessary levels 
of personal protection needed on-site. The guide tests exposure 
limits for chemical species, the appropriate protective 
equipment, and the health hazards associated with accidental 
exposure. 

The Occupational Safety and Health Guidance Manual for Hazardious 
Waste Site Activities --This publication provides guidance for 
preparing site-specific health and safety plans. The publication 
includes planning and organization of site operations, 
incorporating the health and safety plan into the overall site 
operations plan, appropriate training topics, and techniques for 
characterizing site hazards. This publication was used to 
prepare site-specific plans in this document. 
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4.4.2 Material Handling Safety and Heavy Equipment Operation 

The following guidelines will be applicable .to work involving material 

handling and heavy equipment. Prior to performing work of this nature, a 

review of these principles shall be given to workers by the OSC: 

0 Pay attention at all times. 

0 Use common sense. 

l Hard hats shall be worn on-site at all times. 

l When noise makes verbal communication difficult, hand signals 
should be used. One person shall be responsible for hand signals 
given to heavy equipment operators. 

l When lifting objects, use the legs, not the back. 

l Use appropriate equipment to move heavy objects. 

l Only qualified operators shall operate heavy equipment. 

l Maintain visual contact at all times. 

l Be aware of footing at all times. 

l Never walk in the vicinity of heavy equipment without the operator 
being aware of your presence. 

l Be aware of all nearby underground or overhead power lines, gas 
lines, etc., when operating heavy equipment. 

l Make sure that gas cylinders are secured to heavy equipment. 

4.4.3 Subcontractors 

AJl subcontractors participating in hazardous field activity will adhere 

to a Health and Safety Plan approved by the TRC Company Health and Safety 

Director. Compliance with the provisions of both the TRC and subcolntractor 

health and safety plans will be monitored by the TRC On-Site Safety 

Coordinator. 

4.4.4 Field Office and Sanitary Facility 

A site field office (mobile construction trailer) will be established at 

the McAllister Point Landfill site. This trailer will be designated ai "clean" 

area where only authorized personnel are allowed. A portable personnel 

sanitary facility will be located near the field trailer. The sanitary 
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facility vendor will provide weekly servicing throughout the course of the 

field investigation. 

Specific areas for eating will be identified and established prior to the 

investigations. These area(s) will be physically located away from e'quipment 

storage/preparation areas, and sample handling/storage areas. The eating area 

will be isolated such that field team members do not pass through 

equipment/sample storage areas prior to entering the eating area. 

4.5 Decontamination Procedures 

The decontamination of personnel, portable equipment, downhole drilling 

tools I and sampling equipment will take place in designated decontamination 

areas. Personnel working in the exclusion zone, i.e., those areas where 

Level D, C or B protection is worn, will undergo decontamination in the 

personnel decontamination area. The exterior of all sample bottles containing 

samples from the exclusion zone will be wiped with a damp cloth in this area. 

Heavy equipment will be decontaminated in heavy equipment decontamination 

areas designated for each site (see Section 4.8 of this plan). Split spoon 

samplers will be decontaminated after each use in the immediate vicinity of 

the drill rig. Smaller sampling equipment (e.g., stainless steel spoons, 

spatulas) will be laboratory-cleaned prior to transportation to the site. 

4.5.1 Specific Decontamination Procedures 

The following procedures shall be used for both personnel and equipment 

decontamination. 

Personnel (Levels D throuqh B) 

Step 1 - Sample Drop 

Step 2 - Boot and Glove Wash, Rinse, Tape Removal: 

- Wash with non-foaming detergent; 
- Rinse with fresh water spray; and 
- Second rinse with fresh water spray 

Step 3 - Outer Glove Removal 

Step 4 - Hard Hat Removal, Goggle Removal 
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Step 5 - Respirator/SCBA Wash and Rinse and Drop - Same as Step 2, 
wash and rinse using soft-bristle brush and sponge 

Step 6 - Tyvek Suit and Boot Removal 

Step 7 - Inner Glove Removal. 

Contaminated clothing will be disposed of in properly labeled 
containers. 

Split Spoon and Sampling Equipment 

All drilling equipment (e.g., augers, rods) must be steam-cleaned 
before use and between boreholes. Split spoon samplers should be 
made of stainless steel, but carbon steel is acceptable if it is 
rust-free. Sampling equipment such as split spoons, stainless steel 
or spatulas, and stainless steel spoons mixing bowls shall be 
decontaminated using the following procedures: 

Step 1 - Wash and scrub with low phosphate detergent in tap water 

Step 2 - Rinse with tap water 

Step 3 - Rinse with 10 percent nitric acid (1 percent nitric acid 
on carbon steel split spoons) 

Step 4 - Rinse with distilled water 

Step 5 - Rinse with hexane and methanol - pesticide grade solvents 
or better 

Step 6 - Rinse with distilled water 

Step 7 - Air dry - on clean polyethylene sheeting 

Step 8 - Wrap in aluminum foil, "shiny" side out for transport 
(unless used immediately). 

Clean equipment may rest on--but never be wrapped--in clean 
polyethylene sheeting. 

Heavy Equipment (Drill Rigs, Backhoe, Downhole Tools, cala 
Materials, and Other Drillinq Tools) 

Separate areas identified in the Field Sampling Plan will be 
designated for the decontamination of heavy equipment. There will be 
one such area designated at both landfills and Tank Farm Five. A 
steam cleaner will be used to decontaminate the under-carriage, 
wheels, track, and drill derrick between each boring. A shallow pit 
will be excavated and lined with two 10 to 12 mil thick, nylon 
reinforced polyethylene plastic tarps where these vehicles will be 
parked during decontamination operations. 
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In order to minimize the spreading potentially contaminated soil, 
removal of gross contamination from downhole tools and drill rig will 
occur at the individual sites prior to transportation to the 
decontamination pit. This will involve on-site removal of loose soil 
from the tools and rig, and containerization tools in the back o:E a 
truck while transporting them to the decontamination pit. 

Monitoring Well Materials 

All monitoring well materials (screens and riser sections) will be 
decontaminated prior to installation. The decontamination procedures 
will be conducted with a steam cleaner in the designated areas 
described above. 

Decontamination Equipment Checklist 

Plastic garbage barrels; 
Liners for garbage barrels: 
Galvanized steel basins; 
"Alconox" detergent concentrate; 
Hand pump sprayers; 
Long-handled soft bristle brushes; 
Large sponges; 
Antiseptic respirator cleanser; 
Small stools or step ladders; 
Plastic bags; 
Acetone; 
Steam cleaner; 
Liquid detergent and paper towels; 
Glycol (antifreeze); and 
Benches 

4.5.2 Disposal Methods - Decontamination Equipment and Rinses 

All waste material (i.e., contaminated disposable protective clothing) and 

rinse solutions resulting from decontamination activities will be placed in 

DOT-approved 55-gallon drums. Drums will be handled, stored, and disposed by 

a licensed waste hauler in accordance with state and federal regulatio:ns under 

the Resource Conservation and Recovery Act (RCRA). Additional drum handling 

and storage details appear below. 

4.5.3 Drum Handling and Storage 

The general procedures recommended in EPA's Compendium of Superfund Field 

Operations Methods (EPA, 1987) for the control of field work-generated 

contaminated material will be incorporated into the waste and drum handling 

plan. All applicable RCRA and Rhode Island Department of Environmental 
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. A. 
Management (RIDEM) regulations will be followed for all wastes generated 

through investigative activities. The applicable federal regulations are 

stated in 40 CFR 262 entitled "Standards Applicable to Generators of Hazardous 

Waste". 

4.5.3.1 General Procedures for Waste Disposal 

Provided below is an outline of the suggeSted procedures for the disposal 

of investigation-derived wastes: 

1. 

2. 

3. 

4. 

5. 

6. Conduct field activities. 

7. 

8. Receive sample analyses results from laboratory. 

9. Complete waste data sheets and submit them to potential 
transporters and disposal facilities. 

10. 

11. 

12. 

13. 

Obtain RCRA EPA Notification of Hazardous Waste Activity Form 
(Form No. 8700-12). 

Obtain a RCRA generator provisional number from the EPA. 

Fill out the provisional number questionnaire and submit it to 
the EPA. 

Contact waste transporters and disposers to request bids :for 
their services; obtain necessary documentation required by 
vendors for those services. (All companies require the filing 
of some type of waste data sheet.) A bid will not be awarded 
until a waste characterization, including data, is provided to 
the transporter/disposer. 

Obtain necessary state/federal shipping and disposal manifest 
forms. (A manifest is required from the state where the waste 
originated.) 

Sample and characterize waste. This step includes all RCRA 
parameters plus all special analyses (e.g., PCBs, oil/grease). 
(TRC anticipates that all generated waste will be hazardous.) 

Receive bids for transportation and disposal activities; 

Prepare EPA Form 8700-12, including waste characterization data 
for sign-off by designated Navy official. (Note: Waste 
materials generated will be considered Naval property, and a 
Naval official must sign all required forms.) 

Prepare state and Federal shipping and disposal manifest forms 
for signature by Navy personnel. 

Award subcontract for waste transportation and disposal. 
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4.5.3.2 Waste Pre-Transport Requirements 

Hazardous waste pre-transport requirements stated in 40 CFR 262 Subpart C 

will be followed throughout the investigation. Drums will be packaged in 

accordance with DOT regulations under 49 CFR Parts 173, 178 and 179. Each 

drum will be labeled and marked in accordance with DOT regulations on 

hazardous materials under 49 CFR Part 172. The drums will clearly dis:play the 

generator's name and address, manifest document number, and the designation 

"Hazardous Waste." 

4.5.3.3 Drum Storage 

TRC intends to store drums on behalf of the Navy at the designated site 

drum staging areas for less than 90 days (extensions possible). This will 

avoid storage facility requirements of 40 CFR Parts 264 and 265 as well as 

permit requirements of 40 CFR 270. (Note: Exception for waste accumulation 

not exceeding one drum in 40 CFR 262.34(c)(l).) 

Drums will be stored in a designated drum staging areas on site numbers 

01, 02, and 13. Spill containment at each drum staging area will be obtained 

by storing the drums as follows: 

l Entire drum staging area will be isolated from other areas by 
snow-fencing; 

.* Storage on 4-mil thick plastic barrier underlain by adsorbent 
material (such as "Speedi-dry"); 

l Storage area perimeter shall contain absorbent material arranged 
in a temporary berm approximately 6 inches high; 

l Perimeter berms covered by plastic, weighted down by rocks, 
bricks, heavy lumber, or other suitable materials; and 

l Storage area will be covered entirely by a 4-mil thick plastic 
sheet and weighted to ground, outside perimeter of the berm. 

The contingency plan for monitoring of potential spills include the following: 

0 Maintain integrity of snow fence; 

l Drum storage area will be inspected daily for spills or leaks. by 
the On-Site Coordinator for Health and Safety or trained designee 
during TRC field activities; and 

-26- 



l Drum storage area will be inspected monthly during periods when 
TRC is not on-site performing field studies. 

The following procedures will be followed if periodic inspections reveal a 

leaking drum. 

Provide personnel protective clothing, respirators, and organic 
vapor monitoring as specified in this plan: 

Apply absorbent material to spilled liquids as necessary to 
collected free liquids; 

Placed saturated absorbent in properly labeled 55-gallon drums; 

Inspect 4-mil plastic barrier for evidence of breaching. Lift 
barrier and check absorbent material sub-layer with OVA or HNU. 
Remove any contaminated material and place in labeled 55-gallon 
drums. 

4.5.3.4 Recordkeeping and Reporting 

On behalf of the Navy, TRC will follow recordkeeping and reporting 

requirements under 40 CFR 262 Subpart D. In the event that TRC's contract 

with the Navy expires, the recordkeeping responsibilities will revert back to 

the U.S. Navy. 

4.6 Levels of Personnel Protection/Environmental Monitoring 

-The following concentrations for total organic vapors (measured with an 

OVA or HNu) and percent oxygen (measured with a portable oxygen monitor) will 

be used to establish the required level of personnel protection within the 

exclusion zone, upon initial site entry: 

Known waste - no air hazard Level D 

O-5 ppm above background Level C 

5-500 ppm above background Level B 

Less than 19.5% oxygen Level B 

500-1000 ppm above background Level A 
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4.6.1 Levels of Protection 

The personnel protective equipment required for each protection level is 

as follows: 

Level D 

l Hard hat 
l Chemically-resistant, steel-toe and shank boots 
l Tyvek coveralls (or equivalent) (coated for aqueous sampling) 
l Inner gloves (vinyl) 
0 Outer gloves (neoprene) 
0 Safety goggles (only for aqueous sampling). 

Level C 

l Hard hat 
l Chemically-resistant steel-toe and shank boots 
l Disposable tyvek coveralls with hood (or equivalent) (coated for 

aqueous sampling) 
l Inner and outer gloves (vinyl and neoprene, respectively) 
l Full-face respirator with organic vapor cartridges and dust mist, 

fume pre-filter. 

Level B 

,I _x- 
Level C protection, except that the full-face respirator will be 
replaced with positive pressure We self-contained breathing 
apparatus (SCBA). 

4.6.2 Environmental Monitorinq 

,.Y.^ 

A specifically designated TRC employee will be assigned the task of 

continuously monitoring for organic vapor emissions during the dril:Ling and 

test pitting, and tank/structure sampling operations performed at the sites. 

A combustible gas (lower explosive limit (LEL)) and oxygen (02) alarm meter 

will also be used to continuously monitor levels of combustible gas and oxygen 

during these activities. An OVA, or HNu will be used during a:11 field 

sampling activities. The OVA and/or HNu will be calibrated once. per day using 

hydrocarbon-free "zero" air and air containing a kIlOWll hydrocarbon 

concentration. The OVA and HNu calibration gases consist of concentrations of 

10 ppm methane in air and 100 ppm isobutylene in air, respectively. The 

LEL/O2 meter will be calibrated once per day using pentane (0.75 percent by 

volume in air). All instrument calibration notes and readings will be 

recorded in the respective instrument log maintained at the site support zone 

or command center equipment files. All instrument readings observed during 
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site monitoring/sampling activities will be recorded in a field notebook. 

Calibration procedures for the instruments are provided in Volume III - QAIQC 

Plan of this Work Plan. 

If airborne concentrations of flammable vapors exceed 10 percent of the 

LEL at the point of drilling, no ignition sources will be permitted in the 

area. If the airborne flammable concentration reaches 25 percent of the LEL 

at a distance of 1 foot, or 10 percent at a distance greater than 2 feet from 

the point of drilling, then excavation operations will be suspended, and 

corrective action taken (backfilling of the borehole or excavation). 

If changes in ambient concentrations are detected, the Site Manager and/or 

the OSC Officer may require a change in the personnel protection level. 

Personnel shall change protection levels (e.g., change from respirator to 

SCBA) in the partial decontamination area established in the Decontamination 

Zone and then reenter the Exclusion Zone. This procedure precludes the 

necessity of performing complete decontamination when changing pr'otection 

levels. The refilling of SCBA air tanks will occur in the Decontamination 

Zone using a cascade air system. Personnel responsible for refilling air 

tanks will be required to use appropriate personnel protective clothing as 

directed by OSC. 

4.7"Site Documentation 

Documentation and implementation of the provisions of this HASP will be 

recorded in the master log book and placed in the site file. The fi:Le shall 

contain the following health and safety information: 

l Records of calibration of environmental monitoring equipment; 

l Signed copies of the Personnel Safety Certification and 
Acknowledgement From (see front pages of this plan); and 

l Copies of all TRC Accident Reports. 

4.8 Site-Specific Health and Safety Requirements 

,I II >. 

The site-specific information presented below was obtained from previous 

site investigation reports and other sources. All appropriate refere:nces for 

the information are provided in the Background Investigation Report contained 

in Volume I of this Work Plan. 

-29- 



4.8.1 Site 01 - McAllister Point Landfill 

4.8.1.1 Nature of Wastes 

This landfill received all of the wastes generated at the Newport Naval 

complex from 1955 through the mid-1970s, and may contain at least 200 gallons 

of PCB-contaminated transformer oil. The landfill reportedly also contains 

spent acids, waste paints, solvents, and waste oils. 

Records of landfill operations from 1955 to 1965 indicated that it was 

common practice for barrels filled with liquids to be brought to the 

landfill. These barrels contained paints, oils and other unidentifiable 

liquids. The barrels were reportedly crushed before being covered. #At least 

two transformers, each containing approximately 100 gallons of PCB-contaminated 

oil, and at least 4 or 5 capacitors are also suspected of being disposed of in 

the landfill. 

In 1965, an incinerator was built at the landfill. From 1965 through 

1970-71, some 98 percent of all the wastes were burned before being disposed 

of in the landfill. The incinerator was shutdown an demolished sometime 

during 1970 due to air pollution problems. During the remaining years that 

the site was operational, all wastes were disposed of directly into the 

landfill. 

-Operations at the site were discontinued in 

covering of soil approximately three feet thick was 

following its closure. 

the mid-1970s. A final 

placed over the landfill 

An Initial Assessment Study and Confirmation Study were performed from 

1983 to 1985 at this site. The results of the studies indicate that the 

following contamination exists at the site: elevated concentrations of metals 

in the ground water; elevated concentrations of organic and inorganic 

compounds in leachate from the landfill; elevated concentrations of metals, 

petroleum hydrocarbons, and PcBs in the adjacent bay sediments; and elevated 

concentrations of metals in the adjacent bay mussels. Although one composite 

surface soil sample was collected from the site, and low concentrations of 

contaminants (metals) were detected in the sample, it appears as though the 

sample was collected from the landfill cap material which is most likely 
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constructed of clean fill. Given the nature of the wastes disposed of at this 

landfill, it is very likely that extensive soil and fill contamination exists 

at this site. 

4.8.1.2 Site Access/Work Zones 

This site will be divided into four designated contiguous work zones: 1) 

a support zone, 2) a personal decontamination zone, 3) a heavy equipment 

decontamination zone, and 4) an exclusion zone. The support zone will consist 

of the command center for all of the NETC-Newport site field investigations. 

Personnel entering this zone from the exclusion zone and/or the heavy equipment 

decontamination zone, must first pass through the personnel decontamination 

zone. Access to the exclusion zone will be restricted to first passing 

through the decontamination zone and then donning appropriate personal 

protective equipment. The area surrounding activities within the e:xclusion 

zone (i.e., boreholes or test pitting) will be marked with flagging. The 

locations of the site work zones are shown on Figure 6. The On-Site Safety 

Coordinator (OSC) will be responsible for oversight of personnel and e'quipment 

decontamination, and site access control. 

4.8.1.3 Personnel Protection 

This site is partially covered with vegetation, and includes areas of 

exposed waste deposits which may increase the risk of exposure to on-site 

personnel. Individuals involved in activities in the decontamination 

reduction zone will be required to use Level D personnel protection. 'Based on 

preliminary site observations, it appears that Level D protection will be 

sufficient for personnel involved in surface soil, surface water and ground 

water sampling activities on this site. Level C protection will be available 

for use during these activities if necessary, as indicated by continuous air 

monitoring results and/or directions of the OSC. Due to the,nature of the 

chemical hazards present on the site, Level C personnel protection will be 

used by personnel involved in drilling activities. Level B personnel will be 

available for use during these activities, if necessary, as indicated by air 

monitoring results and/or by the OSC. Additional eye and ear protection will 

be available, including: splash guard and, in the event of excessive noise, 

earplugs. 
/i‘. ,., (SEE TABLE 2 FOR PERSONNEL PROTECTION SUMMARY) 
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TABLE 2 

PERSONNEL PROTECTION SUMMARY 

Site Activity 
Level of 

Protection(l) 

McAllister Point Landfill - 

Melville North Landfill 

Old Fire Fighting Training 
Area 

Tank Farms Four & Five 

Site Surveys. 
Surface Soil Sampling 
Test and Well Borings 
G&nd Water Sampling 
Surface Water, Sediment, 

and Biota Sampling 

Site Surveys 
Surface Soil Sampling 
Test Pit Sampling 
Test and Well Boring Sampling 
Ground Water Sampling 
Surface Water, Sediment, 

and Biota Sampling 

Site Surveys 
Surface Soil Sampling 
Test and Well Boring Sampling 
Ground Water Sampling 
Surface Water, Sediment, 

and Biota Sampling 

Site Surveys 
Surface Soil Sampling 
Well Boring Sampling 
Ground Water Sampling 
Surface Water and Sediment 

Sampling 
Tanks and Structure Sampling 

1) 

D 

D 
D 
D 
D 

D 

D 
D 
D 
D 

D 
B/Ct2) 

tl) These are the anticipated initial levels of personnel protection for each 
site investigation activity. These levels will either be upgraded or 
downgraded as conditions dictate according to criteria defined in Section 
4.6 of this plan. 

t2) Level B will be used for confined space sampling activities and Level C 
will be used for open space sampling activities. 
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4.8.2 Site 02 - Melville North Landfill 

4.8.2.1 Nature of Wastes 

This site was used as a landfill from World War II to 1955. Wastes 

reportedly disposed of in this landfill include mostly domestic type refuse 

and also spent acids, waste paints, solvents, waste oils (diesel, fuel and 

lube), and PCB containing oils. An Initial Assessment of Study (IAS) of the 

site indicated that wastes disposed of in ,this landfill would have been 

similar to those discussed for the McAllister Point Landfill. There is visual 

evidence that oil-soaked material was disposed of on one section of the site. 

An Initial Assessment Study and Confirmation Study were performed from 

1983 to 1985 at this site. The results of the studies indicate that 

oil-soaked .deposits on the site contain elevated concentrations of 

petroleum-based hydrocarbons (32,508 ppm) and lead (60 ppm). Background 

concentration of metals and PCBs were detected in sediment and mussel samples 

collected from the bay adjacent to the site. It is important to note ,that the 

scope of these studies was very limited in that the soil sampling was limited 

to a small portion of the site, and no soil samples (only waste deposit 

samples) were collected for laboratory analyses. Given the nature of wastes 

reportedly disposed of at this landfill, it is very likely that extensive soil 

and fill contamination exists at this site. 

-4.8.2.2 Site Access/Work Zones 

This site will be divided into four designated work zones. The support 

zone will consist of the command post, equipment storage and vehicle parking 

areas. A personnel decontamination area will be established between the site 

exclusion zone and the support zone. A heavy equipment decontamination zone 

will be established outside of the exclusion zone and constructed according to 

the specifications given in the Field Sampling Plan provided in Volume III of 

this Work Plan. The locations of the site work zones are shown on Figure 7. 

4.8.2.3 Personnel Protection 

Based on the results of the Confirmation Study and the past use of the 

site, the possibility of PCB, solvent, heavy metal and petroleum hydrocarbon 

contamination exists at this site. Therefore, Level B personnel protection 

will be required in the exclusion zone during test pitting activities. 
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Level C protection with Level B contingency will be required during borehole 

activities. Additional hearing protection will be available for personnel 

involved in drilling and test pitting activities. Level D protection will be 

required for all personnel performing surface soil, surface water, and ground 

water sampling activities. Use of Level D protection will also be required of 

personnel working in the decontamination reducition zone. 

(SEE TABLE 2 FOR PERSONNEL PROTECTION SUMMARY) 

4.8.3 Site 09 - Old Fire Fighting Traininq Area 

4.8.3.1 Nature of Wastes 

This site was used from World War II to 1972 as a fire fighting training 

area. Waste oils were combusted in various manners across the site to train 

personnel in fire fighting techniques. There are no records indicating the 

types and quantities of oil used at this site. Any oil that had been stored 

at the site has since been removed. 

,,I- I.. 

This site was not included in the May 1986 Confirmation Study. Thus there 

is no analytical data for an assessment of the chemical contamination at the 

site: however, during a 1988 geotechnical investigation at the site, oil was 

encountered approximately five feet below the ground surface in two borings. 

Given the past operating history of the site and the findings of the 

geotechnical investigation it is likely that subsurface contaminaltion is 

present across the site. 

4.8.3.2 Site Access/Work Zones 

This site will not have a permanent support zone, exclusion zone or 

personnel decontamination zone. Since this site is now used as a public park, 

only the immediate area surrounding the drilling rig will be divided into work 

zones. Due to the ease of public access, a heavy equipment decontamination 

zone will not be established on this site. Heavy equipment used at this site 

will be decontaminated in the heavy equipment decontamination zone located at 

Site 12. The On-Site Safety Coordinator will be responsible for oversight of 

decontamination and site access control. 

, 4-e." 
4.8.3 Personnel Protection 

Level D personnel protection will be required for personnel working within 

the decontamination reduction zone and by personnel performing the surface 
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soil, surface water and ground water sampling activities. Level D prlotection 

will also be required for personnel involved in drilling activities with 

Level C equipment available as conditions dictate. Additional hearing 

protection will be available for personnel involved in drilling activities. 

(SEE TABLE 2 FOR PERSONNEL PROTECTION SUMMARY) 

4.8.4 Site 12 - Tank Farm Four 

4.8.4.1 Nature of Wastes 

This site consists of twelve 60,000-barrel capacity concrete underground 

storage tanks. These tanks were used by the Navy from World War II to the 

mid-1970s to store diesel and fuel oil. Two of the tanks were later used to 

store waste oils. The use of these tanks was discontinued several years ago, 

and at that time they were emptied (but not cleaned) and refilled with water. 

,*.,.a\ 

During the operation of the tank farm, bottom sludge was periodically 

removed from the tanks and disposed of by burning it directly on the ground in 

the vicinity of the tank being cleaned. Between 100,000 and 190,000 gallons 

of oil sludge was disposed of at this site. The exact locations of the sludge 

disposal/burning areas are not known. 

An Initial Assessment Study and Confirmation Study were performed from 

1983 to 1985 at this site. The results of the studies indicate that the 

following contamination exists at this site: elevated concentrations of lead 

and petroleum-based hydrocarbons (PBHCs) in the ground water; elevated 

concentrations of PBHCs in the sediments and surface water of a swale near the 

brook passing through the site; elevated concentrations of lead and oil/grease 

in near-surface soils; and concentration of PBHCs in the contents of several 

of the on-site tanks. Given the site operating history of contamination 

documented in previous investigations, it is likely that contamination exists 

across the site. 

4.8.4.2 Site Access/Work Zones 

Three work zones will be established on this site, including a support 

zone, personnel decontamination zone, and an exclusion zone. Figure 8 shows 

the locations of the site work zones. The decontamination of heavy equipment 

will occur at the designated area on site 13. The On-Site Safety Coordinator 
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will be responsible for the oversight of decontamination activities and site 

access control. 

4.8.4.3 Personnel Protection 

Soil and surface water at this site were found to contain oil and grease, 

along with petroleum hydrocarbons. Level D personal protection should be 

sufficient for site activities including sampling of soils, surface wa,ter, and 

ground water. Level D protection should also be sufficient for personnel 

involved in the drilling activities. Level C protection will be used during 

drilling, if necessary, as indicated by continuous air monitoring results and 

the OSC. Additional hearing protection will be available for personnel 

involved in drilling operations. Level B personnel protection will initially 

be used for any confined space tank/structure sampling; however, downgrade to 

Level C protection will occur as indicated by continuous air monitoring 

results. Level C protection will initially be used for open area 

tank/structure sampling with the option to upgrade to Level B protection or 

downgrade to Level D protection, as conditions dictate. 

(SEE TABLE 2 FOR PERSONNEL PROTECTION SUMMARY) 

4.8.5 Site 13 - Tank Farm Five 

4.8.5.1 Nature of Wastes 

This site was used for the storage of diesel and fuel oil and consists of 

eleven 60,000 barrel capacity underground storage tanks. The site was used 

from World War II until the mid-1970s. Tank bottom sludge was collected 

during cleaning operations and disposed of in an on-site burn pit. 

A Confirmation Study was not conducted at this site; however, a tank 

closure investigation was conducted on a portion of this site. The results of 

the tank closure investigation indicate the presence of elevated 

concentrations of metals and volatile organic compounds in the ground water 

and elevated concentrations of metals and organic compounds. in the tank 

contents. Soil samples were not collected for analyses from the site; 

however, oily soil was observed in well borings completed during the tank 

closure investigation. Given the site operating history and the contamination 

documented in the tank closure investigation, it is likely that contamination 

exists across the site. 
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4.8.5.2 Site Access/Work Zones 

,_...-"h The site will be divided into four work zones; including a support zone, a 

heavy equipment decontamination zone, a personnel decontamination zone, and an 

exclusion zone. The locations of the site work zones are shown on Figure 9. 

The heavy equipment decontamination area on this site will be used for the 

decontamination of heavy equipment from sites 09 and 12. The On-Site Safety 

Coordinator (OSC) will be responsible for the oversight of decontamination 

activities and site access control. 

4.8.5.3 Personnel Protection 

The exposure hazard at this site consists 

PCBs. Level D personal protective equipment 

of petroleum hydrocarkons and 

should be sufficient :for site 

,,L 2 

activities including the sampling of surface soils, surface water and ground 

water. If necessary, Level C personal protective equipment will be used 

during drilling activities, as indicated by continuous air monitoring results 

and/or the OSC. Additional eye and ear protection may be required during 

drilling operations as deemed necessary by the OSC. Level B personnel 

protection will initially be used for any confined space tank/structure 

sampling; however, downgrade to Level C protection will occur as indicated by 

continuous air monitoring results. Level C protection will initially be used 

for open area tank/structure sampling with the option to upgrade to Level B 

protection or downgrade to Level D protection, as conditions dictate. 

(SEE TABLE 2 FOR PERSONNEL PROTECTION SUMMARY) 
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APPENDIX A 

HEAT AND COLD STWSS 
SUMMARY OF PREVENTIVE AND FIRST AID PROCEDURES 



Heat Exhaustion 

Heat exhaustion is brought about by the concentration of blood in the 

vessels of the skin. This condition may lead to an inadequate return of blood 

to the heart and, eventually, to physical collapse. The symptoms are: 

l General weakness 
l Excessive perspiration 
l Dizziness 
l Appearance of having fainted 
l Pale and clammy skin 
l Weak pulse 
l Rapid and shallow breathing 

To treat for heat exhaustion, place the individual in a cool place and remove 

as much clothing as possible. The individual should drink cool water, 

"Gatorade" or other similar liquid. The individual should be fanned, however, 

do not over-cool or allow chilling. Treat the individual for shock and remove 

to medical facility if condition persists. 

Heat Cramps 

Heat cramps are usually caused by loss of salt when an individual has 

perspired a great deal. Cramps in the leg and abdominal muscles can also be 

caused by rapidly drinking iced liquids, or in large quantities. The symptoms 

of heat cramps are as follows: 

l Pain and cramps in legs or abdomen 
l Faintness 
l Profuse perspiration 

Heat Stroke 

Heat stroke is a breakdown of the body heat-regulating mechanism causing 

high fever and collapse. This condition can result in unconsciousness, 

convulsions, and even death. Persons in poor physical condition or of 

advanced age are particularly susceptible. The symptoms of heat stroke are: 

Muscle twitching or convulsions 
Dry hot skin 
Flushed skin 
Suddenness of condition 
High body temperature 
Loss of consciousness 
Deep breathing, then shallow or absent 
Dilated pupils 
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Heat stroke is a serious condition and the individual should be transported to 

a medical facility as soon as possible. In the interim, steps can be taken to 

help the patient. The individual should be removed to a cool environment and 

the body temperature should be reduced promptly by dousing the body with water 

or by wrapping in a wet sheet. If ice is available, it should be placed under 

arms and around neck and ankles. "Gatorade" or other liquid containing 

electrolytes should be provided. Intake of these liquids will be monitored by 

the site safety coordinator so as not to be excessive. Steps should be taken 

to protect patient from injury during convulsions, especially from biting the 

tongue. 

To avoid problems from heat stress during conditions of high temperature 

and humidity, the safety coordinator should assure that employees drink plenty 

of electrolyte fluids; should provide breaks, as necessary, and should revise 

work schedules to take advantage of the cooler parts of the day. Some basic 

guidelines for maintaining workers' body fluids at normal levels during 

conditions of high temperature and humidity are as follows: 

l have workers drink 16 ounces of fluid before beginning work. 

l have workers drink 4 to 8 ounces of fluid every 15 to 20 minutes, 
or at each scheduled break. A total of 1 to 1.6 gallons of fluid 
per day are recommended, but more may be necessary to maintain 
body weight. 

To measure the effectiveness of the heat recovery rest perioeds, the 

employee heart rate should be monitored as follows: 

l Count the pulse rate for the last 30 seconds of the first minute 
of a three minute period, the last 30 seconds of the second 
minute, and the last 30 seconds of the third minute. 

l Double the count to obtain a equivalent one minute rate. 

If the first rate is less than 100 beats/minute and the second two readings 

are at least 10 beats/minute less than the previous reading, then the rest 

periods should be considered adequate. Otherwise, the rest periods should be 

extended. 
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Another method of measuring the effectiveness of the rest periods is to 

take oral temperatures. If body temperature exceeds lOOoF, then the rest 

periods should be extended. 

If heat stress may be a factor due to ambient temperature and humidity, 

then it is recommended that both methods be used. Also, these tests should be 

performed in the morning prior to any work to establish a background level. 

Cold Stress 

Fatal exposures to cold among workers almost always result from accidental 

exposures involving failure to escape from low environmental air temperatures 

or from immersion in low temperature water. The single most important aspect 

of life-threatening hypothermia (cold stress) is the fall in the deep core 

temperature of the body. Workers should be protected from exposure to cold so 

that the deep core temperature does not fall below 36OC (96.8OF); lower body 

temperatures will very likely result in reduced mental alertness, reduction in 

rational decision making, or loss of consciousness with the threat of fatal 

consequences. 

Pain in the extremities may be the first early warning of danger to cold 

stress. During exposure to cold, maximum severe shivering develops when the 

body temperature has fallen to 35OC (95'F). This must be taken as a sign of 

danger to the workers and exposure to cold should be immediately terminated 

for all workers when severe shivering becomes evident. Useful physical or 

mental work is limited when severe shivering occurs. 

Since prolonged exposure to cold air or to immersion in cold water at 

temperatures well above freezing can lead to dangerous hypothermia, whole body 

protection must be provided. Adequate insulating clothing to maintain core 

temperatures above 36'C must be provided to workers if work is performed in 

air temperatures below 4OC (40OF). In addition, it should be.kept in mind 

that, the higher the wind speed and the lower the temperature in the work 

area, the greater the insulation value of the protective clothing required. 

Special protection of the hands is required to maintain manual dexterity 

,'. ,-. ~~,'.~ for the prevention of accidents: 
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1. If fine work is to be performed with bare hands for more tlhan 
lo-20 minutes in an environment below 16OC (60°F), special 
provisions should be established for keeping the workers' ha:nds 
warm. Metal handles or tools and control bars should be covered 
with thermal insulating material at temperatures below -1OC 
(30'F). 

2. If the air temperature falls below 16OC (60°F) for sedentary, 4OC 
(40°F) for light, -7OC (20°F) for moderate work and fine manual 
dexterity is not required, then gloves must be used by the 
workers. Winter "Monkey-grip" gloves consisting of a cotton 
lining with a textured PVC coating are typically used in cold 
weather. To prevent contact frostbite, the workers should wear 
anti-contact gloves. 

Provisions for additional body protection is required if work is performed in 

an environment at or below 4OC (40'F). Workers shall wear cold protective 

clothing appropriate for the level of cold and physical activity: 

1. If the air velocity at the job sites is increased by wind, draft, 
or artificial ventilating equipment, the cooling effect of the 
wind shall be reduced by shielding the work area, or by wearing 
an easily removable outer windbreak layer garment. 

2. If only light work is involved and if the clothing on the worker 
may become wet on the job site, the outer layer of the clothing 
in use may be of a type impermeable to water. With more severe 
work under such conditions, the outer layer should be water 
repellent and the outer wear should be changed as it becomes 
wetted. The safety coordinator should assure that adequate 
replacement garments are available for use by the employees. 

3. If the available clothing does not give adequate protection to 
prevent hypothermia or frostbite, the safety coordinator can 
suspend work on the site until adequate clothing is available or 
until weather conditions improve. 

4. Workers handling evaporative liquids (gasoline, alcohols, 
solvents, etc.) at air temperatures below 4'C (40'F) shall take 
special precautions to avoid soaking of clothing or gloves with 
the liquids because of the added danger of cold injury due to 
evaporative cooling. Special note should be taken of the 
particularly acute effects of splashes or "cryogenic fluids" or 
those liquids with a boiling point only just above ambient 
temperatures. 
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COMPOUND NO. 1 

ARCCLOR 1254 (PCB) 
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I ND. 1200 

MATERIAL SAFETY DATA SHEET 
AROCLOR 1254 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTADY, NY 12303-1836 USA 
(518) 377-8855 GENIUM PUBLlSiilNG CORP. Date May 1980 

MATED1 Al YLI I 1 I I~rnILI\.T\L .YLI.I .I 4brtI .“I. 

ATERIAL NAME: AROCLOR 1254 
,ESCRIPTION: Distillation cut of polychlorinated biphenyl (or diphenyl) con,taining 54: 
ITHER DESIGNATIONS: PCB, an Askarel, PYRANOL, GE Material A13B1, CAS # d27 3213 188 
IANUFACTDRER: Material was a product of Monsanto Co., but dropped in 1977. :Exce t for 

uses specifically exemmd and regulated by EPA (for example power transformers f 
legal manufacture, distribution in commerce, and use of PCB's in USA ended :in 19>9 
under TSCA. 

SECTION II, INGREDIENTS AND HAZARDS x IiAZARD DATA 

fixture of Chlorinated Biphenyls, ‘Wbo-xC1x: ca 100 EPA exemption or 
authorization needec 

5 
for any mleasurable 

Includes 69 or more compounds with exposure* 
3 
4 

average of 4.98 Cl atom/molecule. Rat Oral LD5 
Mixture may contain O-2 ppm Aduit 4-10 g?kg 

5 chlorinated dibenzofurans. 
Weaning 1.2s/kc 

6 Rat, Intravenous 
7 LD50 358 mg/kg 

0.5 mg/m3 NIOSH has proposed a 
Materials with over 50 ppm PCB Rat, Oral, TDLo 

or handling, storage, records, 1220 mg/kg/35 wk 
EPA criterion in navigable waters (neoplastic effect) 

SECTION III, PHYSICAL DATA 
boiling range at 1 atm, deg C ---- ca 360-390 Specific gravity (65j15.5 C) -- 1.5 
Tapor pressure at 150 C, mm Hg --- <l Pour point, deg C ---------'---- 10 
Jater solubility at 25 C, ppm ---- ca 0.01 Molecular weight (Av) -----'---- 327 
Viscosity at 100 F, cstk --------- ca 460 Partition Coef. (octanol/water) >104 

Lppearance & Odor: A light yellow, viscous fluid. 

SECTION IV, FIRE AND EXPLOSION DATA 
Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 

lone to boiling point I I 
Extinguishing Media: Use media appropriate to the surrounding fire conditions. This 

material has very low combustibility, but it can undergo thermal-oxidative 
degradation in a fire situation. 

'irefighters should use full protective clothing and self-contained breathing equipment 
when fighting fire where any PCB's are involved. 

SECTION V, REACTIVITY DATA 

IROCLOR 1254 and other PCB's are nearly inert materials with very high chemical stabili 
the higher chlorine levels usually give the greater stability. At about 300 to 600 C 
some PCB's can oxidize to produce chlorinated dibenzofurans which are much greater 
in toxicity than the PCB's. For complete incineration of PCB's a Z-second dwell time 
above 2000 F (1090 C) with 3% excess oxygen in the stack is suitable (see ISect. VII). 

LROCLOR 1254 shows very little degradation after 3 weeks exposure to direct sunlight. 
PCB's are strongly absorbed on particulates or sediments in aquatic systems (streams, 

lakes, ocean, etc.). 
ilixed in activated sludge, biodegradation occurs slowly, but only very slowly or almost 

no.t at all with compounds above C14. 
-..... ^ ._,~- 
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SECTION VI, HEALTH HAZARD INFORMATION (See Sect. II) 

pecially for Cl5 compounds and above. T'ley have become widely dispersed in world-wide 
environment and in the food chain (much like DDT) since their introduction in 1929. 
Effective control of PCB discharge into the environment be an after 1970. 

'AROCLOR 1254 has a low vapor pressure, but it can be irritat ng f 
throat if misted or heated to produce vapors. 

to the eyes, nose, and 

may cause liver damage. Chronic e 
Excessive acute and chronic exposures 

"f: 
osure to or in estion of PCB's 

thermally oxidized) can result in c loracne after !? -6 months. 
(es 

There P 
ecially when 
s some evidence 

of possible carcinogenic risk and adverse reproductive effects with this material. PCB's 
may appear in the breast milk of an exposed mother. 

FIRST AID: 
Skin Contact: Clean exposed skin with waterless cleaner, 

then wash with soap and water. 
wipe with a disposable 

(Control 
tawel, 

Prom ly 
separate disposal of PCB-contaminate 5 

remove contaminated clothing. 
materials.) 

F&gygg Flush promptly 6: thoroughly with lots of running water for 15 minutes. 
Remove to fresh air. Get meaical help if symptoms continue. 

Get medical help. NIOSH has recommended that vomiting be induced. 
help in all cases of severe exposure, repeated exposures, or persistent 

symptoms . 

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of all PCB spills or leaks. Promptly contain spilled material! ' 

Prevent its release into the environment! Restrict PCB s ill area to trained clean-up 
personnel; use proper protective gear; follow an establis R ed 

Stop leakage if possible. 
emergency plan. 

powdered, dry clay. 
Pick up spill. 

Place leakin 
Absorb small spills and residues using a 

containers icked-u PCBs, and PCB-contaminated 
materials and refuse into ia eled E P c osed containers for stora e 
under controlled, 

ap 
EPA regula prior to disposal. EPA allows approve 3 

storage to 1/1/84.(See Sect.IX.) Storage: 40CFR761.42; Annual report: 40CFR761.45 
DISPOSAL: Destroy PCB-containing material by burning in an EPA approved facility. Liquid 

50-5~0 ppm PCB material can be burned as above or landfilled if,not ignitable. Non- 
flowing, PCB-contaminated debris can be disposed of in an EPA approvea lanafill. 
(See 40CFR 761; Federal Register, Vol. 44, 31551-4, 66989; Vo1.45, 20473.) 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Provide highly effective local exhaust ventilation (trap for exhaust vapors) especially 
if this material is heated or misted. Unless authorized by EPA an isolated system 
must be used for PCBs. 

For nonroutine and emergency conditions of exposure use an approved canister respirat'o 
or self-contained breathing equipment. 

Prevent skin contact for those who work with PCBs. 
and apron, safety glasses and/or face shield, 

Use neoprene or polyethylene glov$e 
and other protective clothing as deter 

mined by use conditions. 
able to the work area. 

An eyewash station and washing facilities should be avail- 

Provide for special handlin and dis osal of PCB-contaminated materials 
towels and clothing (see 8 

including pap 
ect. VI& Provide. locker and shower facilities. Workers 

must be trained for PCB work, and they must follow good hygienic practice. 
Provide pre-placement medical exams for workers with emphasis on liver function skin 

condition, and reproductive history. Provide annual medical exams for exposed worke 

Nr 

!S 
'- 

:I 

e 

ir 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

iPCB materials in containers and in equi ment must have proper labeling 
date of storage. Short term (up to 3 B 

i nclud'ln the - 
days) storage of non-leaking PCBs can ' % e done. 

~ Long term storage requires an EPA approved facility, 
/ 

including such criteria as roof 
and walls to shield from rain impervious base and diking which will contain.25% of 
stored volume or twice the volume of the largest container , no drains or openings to 
allow flow loss, and the base must be located above the loo-year flood water elevation 

Pr~~~~~n~kn~Y~d~~~c~a~~~~ ~~B~on~?i~~:8'so~l~ 
inhalation of airborne PCBs.' 

n Pg:otd~~~~ae~n~~~~~~etty~ith PCBs. Prevent 
Properly conta n PCBs until legally disposed of; do not 

allow-them to escape into the environment! 
-- 

PCBs, and especially used PCBs, can contain hi 
DATA SOURCE(S) CODE: l-6,20,26,31,36 

GENIUM PUBLISHING 
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.‘-‘. . . . . . . . . -. o.:.. c- t ~ . _. ,:. .;. ., ,.“...:...;. .‘. :_;_...-..::_:L.._...;. _. . . _ j ._ ~ .-.. ..* +f A330 --. -._ .._. . . 

J. T. Baker Chemical Co. 
, < 
.5;: ‘. :i : 1 _:. .r : 
* : . . 

Q7440 -02 l Rrsenic, 1000 ppm (0.100% w/v) page : 1 ;S‘ 

Effective: 08/15/86 Issued: 12/17086 ;.:; 

**.***************************************************************************** ‘;-’ **. :. 
SECTION I - PRODUCT IDENTIFICQTION '.' : _ 

******************************************************************************** '; 
Product Name: k-senic, 1000 ppm (0.100% w/u) 

g 
;: 

Formula: 
“2’3 

in HCL . - 
Formula Wt: 74.90 L . 
CQS No, : 00000-00-0 
Product Codes: 6919 .i .I: 
********************************************************************,~*********** :.. . . 

PRECWJTIONQRY LQBELLING i_, 1.. _ 
********************************************************************,************ y.-.- 

j3RKER SQF-T-DQTnTM Sustem 

Precautionaru Label Statements 

POISON! DQNGER! 
CQUSES IRRITFITION 

t-MY BE FFITQL IF SWRLLOWED 
CRUTION: CONTQINS INORGQNIC QRSENIC, CFlNCER 

Do not get in eyes, on skin, on clothing. 
Do not breathe uapor. Keep in tightly closed container. 
ventilation. Wash thoroughly after handling. 

HRZARD 

Use with adequate 

*******************t************************************************************ i: . . . 
SECTION II - HRZQRDOUS COMPONENTS 

.: 

********************************************************************,~*********** 
ComDonent 22 CQS No. r” 

2: 

. . . 
I . 

; . 

5, 

- . . 
. . . 

., 
-. : 
: ., 
,. 

,:. . . i . . _- 

Arsenic Trioxide o-1 1327-53-3 .;: 
Hydrochloric kid (0.3 Molar) O-l 7647-01-o -b 

********************************************************************~************ I 
SECTION III - PHYSICFIL DnTF1 

********************************************************************,************ 
Boiling Point: 100°C ( 212°F) Vapor Pressure(mmHg): N/R 

Melting Point: o*c ( 32’F) Vapor Density(air=ll): N/Q ' 

Continued on Page: 2 0001 
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J. T. Baker Chemical Co. 
222 Red Schoo! Lane PhillIpsburg. N.J. 05865 

24.Hour Emergency Telephone -- (201) 859.2151 

Chemtrec W (800) 424.9300 
National Response Center I( (800) 424.8802 

i - 

., 

s :- . 

I 

-. .Y 
‘.‘. f. .';. 

F17440 -02 > arsenic, 1000 ppm (0.100% w/u) Page : 2 3-.>:: 
Effective: 08/15/86 Issued: ~2/17/86 ;;;.&; 

1 **********************************************************************.********* 
c ’ - .’ -*. 
? >+-- 

SECTION III - PHYSICFIL DATFi (Continued) 
&'.. . :, . . : -:. . c( I t 

******t************************************************************************* &.jCb 

p$$j 

Specific Gravity: N/FI Evaporation Rate: N/Q 5 2.,;i 

(H20*1) (Butyl Qcetats-11 
: , i .-:< : :.. *. ! .-?'. 
--: .; 

Solubility(H20): Complete (in all proportions) & Volatile& by Uolcrme: -100 r::i- , . ..L 
-7 - :'A:. , '. .+ 

Rppearance 6 Odor: Clear colorless solution with no odor. ._..._ . . ..; 
******************************************************************************** --..'I 

SECTION IV - FIRE FIND EXPLOSION HQZQRD DFITQ 
&ii 
', . . 

******************************************************************************** =' .>. 

Flash Point: N&I NFPF\ 704M Rating: 3-8-8 $-;:. 
f. *...,. 

Flammable Limits: Upper - N/A % Lower - N/A % 

Fire Extinauishina Media 
Use extinguishing media appropriate for surrounding fire. 

1 
;y ;‘I-. 

SDecial Fire-Fiohtina Procedures 1 v: 
"' *'- equipment and self-contained 

.>. 
Firefighters should wear proper protective '. : .~ 

i 
breathing apparatus with full facepiece 

-'i' operated in positive pressure mode. & 
: ..:7 

Toxic Gases Produced :.. - ,.. ..I 
hydrogen chloride -, 1 . x . . : : ***************--- ---********P***************** *************************=********** I '..,-.. 

SECTION U - HEaLTH HAZFiRD DFITF, ‘C : :, . 
C********************************************************************~*********** < .: t. -. 
This substance is listed as ACGIH suspect human carcinogen, NTP human ..: .I .:.. .__.. 
carcinogen, and IQRC human carcinogen (Group 11, , . . 

*.. 
-3 

Threshold Limit Value (TLU/TWQ): 0.2 mg/m3 ( 
. . 

PPm) .. 
. - ., >.. 

Permissible Exposure Limit (PEL): 0.5 mg/m3 ( PPm) -_-.. T... . ; * -- :: 
Toxicity: LDsO (oral-rat)(mg/kg) - 20 ?%C. ./._ . . ..' -- ; . ,'.S. :, I.‘., 
Carcinogenicity: NTP: Yes IFIRC: Yes Z List: Yes OSHQ reg: Yes ..; 

i . . . . 

Effects of OuerexDosure &. ,..: i -. 
Ingestion is harmful and may be fatal. 

.:.' 

Uapors may be irritating to skin, eyes, and mucous membranes. 
Inhalation of vapors may cause seuere irritation of the respiratory system. 
Contact with skin or eyes may cause seuere irritation or burns. 
Ingestion may cau5e nausea, uomiting, paralysis. 
Ingestion may cause gastrointestinal irritation. 

Continued on Page: 3 
0001 . 



J. T. Baker Chemical Co. 
222 Red School Lane PhitllDsburQ. N.J. 08865 

24-Hour Emergency Telephone -. (201, 859.2151 

Chemtrec # (800) 424.9300 
National Response Center # (800) 424.8802 

R7440 -02 
Effective: 08/15/86* 

Arsenic) 1000 ppm (0.1008 w/u) 

**-t********.*****t************.******************.****.********.****~~******-*-* ‘.: -.-. 
&’ ‘.. 

i.$ 

.:I 

SECTION U - HEF\LTH HQZQRD DATQ (Continued) 
:., ,.';' 

-_ f:*j : 
': . I-****-************************.**.*******************************..*~~******-*-* vi' 
.: $$$i 

i. . . . i . 
Medical Conditions Generallu F\oa rauated Bu EXDOSU~C 

. . . .* 

None Identified . . '- 
' ; - :A . . i .; 

.i 8 outes Of Entry ._ . 
inhalation, ingestion, absorption, eye contact, skin contact 

_i . . . 

: I 
..h . t.: . . j,‘ . 

encu and First nid Procedures '.-... . . 1 . : 
CALL A PHYSICIRN. ?' *. 

If swallowed, if conscious, give large amount of milk, milk of magn,esia, 
$5 

.,: ~ . . . 
or whites of eggs beaten with water. Induce uomiting. .' * 
If inhaled, remove to fresh air. If not breathing, give artificial 'A ._' 
respiration. If breathing is difficult, give oxygen. z I_ 

In case of contact, immediately flush eyes with plenty of water for at 
1-f : ;': 
- -. 

least 15 minutes. Flush skin with water. ‘.,.-.., 
<-:.; . . r I' 

Toxicity test results and safety and health effects arc based on 
--. :. .,: - . . . ii*.- 

the solute. IJ-?.' ,. . . :;.1 
**************************************************.******************.********** .; 

SECTION VI - REACTIVITY DATA f;..: 
.**t**************t*****************************************************.**.***. $p! 
Stability: Stable.' Hazardous Polymerization: Will not occur ‘:+ 

6 _ 
Conditions to Avoid: none documented :- ... ._ I _ 

: 
Incompatibles: sodium metal, aluminum, strong bases, 

strong oxidizing agents, chemically active metals 

. . . 

Decomposition Products: hydrogen chloride 
******************************************************************************** 

SECTION VII - SPILL FiND DISFOSFIL PROCEDURES . 
********************CeDDPIICLPIttPLOOlll**************************************** 
Steos to be taken in the event of a soil1 or discharae : T“ 

Wear self-contained breathing apparatus and full protective clothing. stop :;j..' 
leak if you can do so without risk. Vent ilate area. Neutralize spill with 1-I‘: 
soda ash or lime. With clean shovel, carefully place material into clean, t>!: 
dry container and cover; remove from area. Flush spill area with water. ]I', 

y. .I 

Disoosal Procedure . . . 
Dispose in accordance with all applicable federal, state, and local 
environmental regulations. 

. . . 

EPR Hazardous Waste Number: PO12 (Ficute Hazardous Waste) 
*******t**t********************************************************************* 

SECTION VIII - INDUSTRIQL PROTECTIVE EQUIPMENT 
********t*******t**************************************************.*****=****** 

Eye/Skin Protection: This is a laboratory-use product for which no 
industrial protective equipment has been 

Continued on Page: 4 
0001 



J- T- Baker Chemical Co- 
-- - - ------ -----,,;I;lpsb~-~J,0866~ 

222 Red School Lane 
24-Hour Emergency Telephone -. (201) 8562i51 

Chemtrec # (800) 424.9300 
National Resoonse Center # (800) 424.8802 

: : .& 
i,.. 

G7440 -02 
Effectiue: 08/15/86' 

Qrsenic a 1000 ppm (0.100% w/u) Page: 4 C.!..: 
Issued: 1247186 h.5: 

****t*************************************************************************** a 1-1 .' 
SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT (Continued) >. ::. 

**********************************************~********************************* 
's;>.. 

b 
8, ; 

designated. ,,_. k 
"I '/ 

==********f**********************************************************.********** ,"I", . 
SECTION IX - STORFlGE FiND HFINDLING PRECQUTIONS c ** 

:- p . . 
******************************************************************************** ;_: - ?I 

SQF-T-DQTATM Storage Color Code: Blue ,%. 
: ..?* . ; :: ;r' -.v.. 

Soecial Precautions . . . ; .i 
Keep container tightly closed, Store in secure poison area. .'.l, 

******************************************************************************** $a$ _. . 
SECTION X - TRQNSPORTRTION DFITFl FIND RDDITIONFIL INFORMATION :: i 

********t******t**************************************************************** : . . . _I . . . 
DOMESTIC (D.0.T.) ; . . :;: ,. -1. '- -;- 
Proper Shipping Name Hydrochloric acid, solution ; ', .- 
Hazard Class Corrosive material (liquid) 'it;? 

z-+ I 
UN/NFI UN1789 I.<:., . 
Labels CORROSIVE i'.:s. 

; . : 
Reportable Quantity 5000 LBS. . ..." 

. . ' 

TNTERNRTIONRL (I.M.0.) 

Proper Shipping Name Hydrochloric acid, solution, mixture *. - L... 
Hazard Class 8 ; 1 
UN/NFI UN1789 
Labels " CORROSIVE .' 2 

*Pt*P**t****P*P*tt******************************~ -******************************* : : 
.:T 

N/Q = Not Flpplicable or Not nvailable 
:. -.' _. 
:‘... w-e . . 

The information published in this Material Safety Data Sheet has been compiled ;.' 
from our experience and data presented in various technical publications. It is ::. 
the user's responsibility to determine the suitability of this information for 1 
the adoption of necessary safety precautions. We reserve the right to revise I-:,-. 
Material Safety Data Sheets periodically as new information becomes a,uailable. $ii 

-- LFlST PQGE -- 
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, 1. 
I NO. 316 

MATERIAL SAFETY DATA SHEET 
GENHJM PUBLISHING CORPORATWN 

1145 CATALYN STREET 
SCHENECTADY, NY 12303.1836 USA 

BENZENE 

Revision C 

(518) 377-8855 

SECTION I, MATERIAL IDENTIFICATION 
ATERIAL NAME: BENZENE 

GLNIUM PUBLISHING CORP. Date November 1978 

THER DESIGNATIONS: Benzol, Phenylhydride, Phene, C6H6, GE Material DSB53, ASTM D835, 
D836. D2359, CAS #OOO 071 432 

W'UFACT'URER: Available from many sources. 

X HAZARD DATA 

ca 100 

SECTION II, INGREDIENTS AND HAZARDS 

Benzene 

'Current 0SH.A and ACGIH (1978) permissible exposure level. 
Note that the OSHA standard on benzene which would re- 
duce the TLV to 1 *pm with a 5 ppm ceiling, forbid con- 
tact with liquid with over 0.5% benzene, and legally 
classify benzene as a human carcinogen has been struck 
down by U.S. Court of Appeals. 

CGIH (1978) lists benzene as a suspected carcinogen for 
humans, 

SECTION III, PHYSICAL DATA 

8-hr TWA10 ppm(skinj 
with 

25 ppm ceiling level 
and 

50 ppm 10 minute pea 

oiling point, 1 atm, deg F (C) -- 176 (80) Specific gravity, 20/4 C -- 0.879 
'apor pressure at 20 C, mm Hg --- 74.6 Volatiles, X -- ---- - ------ ca 100 
'apor density (Air=l) ----------- 2 77 Evaporation rate (X14=1) - 1.0 
olubility in water, wt. % _-m-w_ 0.06 Molecular weight --------- 78.12 

Melting point, deg F (C) -- 42: (5.5) 
.ppearance & Odor: Clear, colorless liquid having a characteristic aromatic odor. The 

odor recognition threshold (100% of panel) is 4.68 ppm (unfatigued) in air. Odor is 
is m an adequate warning of hazard. 

SECTION IV, FIRE AND EXPLOSION DATA 
Flash Point and Method 1 Autoignition Temp. i Flammability Limits In Air 

2oF (-1X) (TCC) f 1044OF (562oC) I Volume % 
lxtinguishing Media: Water fog, CO2. dry chemical or foam, Use a blanketing effect to 

smther fire. A water stream will scatter the fire. A water spray can be used to cool 
fire exposed containers. 

'irefighters should wear approved self-contained breathing apparatus. 
'his material can form explosive and flammable mixtures with air at room temperature. It 

is a severe explosion hazard and toxic hazard in a fire situation. Vapors can flow 
along surfaces to distant ignition sources and flash back. 

SECTION V, REACTIVITY DATA 

benzene is a stable compound under normal storage and use conditions; it does not polymer 
ize. 

,enzene will react vigorously with strong oxidizers such as ozone, permanganate, sulfuric 
or nitric acids, potassium peroxide, sodium peroxide, et al. It is a f1ammabl.e liquid. 
OSHA Class IB. Heating greatly increases the fire and explosion hazards, 

lxidation in air will produce oxides of carbon and nitrogen. 

GENIUM PUDLISHING 



No. 316 

SECTION VI, HEALTH HAZARD INFORMATION TLV 10 ppm or 30 mg/m3 (skin) 

Excessive inhalation or prolonged skin exposure may cause headache, weariness, 
appetite and lassitude with incipient blood effects including decreased cell counts, 
mild lymphotosis and eosinopenia. The most significant toxic effect of benzene is in- 
sidious and often irreversible injury to the blood forming tissue from chronic low 
level exposures. Development of leukemia may occur from chronic excessive exposure! 
Eye contact yields irritation from liquid or high vapor concentrations. Skin contact 
will also yield a defatting effect, Inhalation may result in collapse, bronchitis and 
pneuomonia. 

I FIRST AID: 
Eye contact: 
Skin contact: 

Wash eyes well with water for 15 minutes. Contact physician. 
Wash skin well with water. Contaminated clothing should be removed at 

once. I 
Inhalation: Reeve victim to fresh air. Restore breathing if required and administer 

oxygen for labored breathing. Contact physician. 
Ingestion: Give edible fats or oils to swallow. Do not induce vomiting (aspiration 

hazard), Contact a physician immediately. 

SECTIaN VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 

If a significant spill occurs, notify safety personnel and evacuate the area. Remove all 
ignition sources. Provide maximum, explosion-proof ventilation, Clean-up personnel 
must use approved self-contained breathing apparatus and other protective equipment to 
avoid contact with benzene. 

Remove free liquid. Pick up residue with an inert absorbant, such as vermiculite, and 
placed in a closed metal container for disposal. using non-sparking tools. When neces- 
sary, benzene may be flushed away from a critical area with water, but flush to open 
area only, not to sewer or to surface waters. 

DISPOSAL: Incinerate waste benzene or dispose of via a licensed solvent disposal company 
Do not send (or allow run off) to the sewer! I 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Provide general ventilation and local exhaust ventilation where benzene is used, handled, 
or stored to meet TLV requirements. Self-contained breathing apparatus should be avail 
able for emergencies and non-routine situations, Approved cartridge or canister type 
respirators can be used for benzene concentrations up to 50 ppm for short periods. A 
full facepiece is required above 10 ppm 

To prevent skin contact, gloves, aprons, boots, etc of neoprene or other benzene-resistan 
materials should be used. Chemical goggles or face shields should be used if splashing 

I 
is possible. Eyewash station should be available where splashing is probable. 

I 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 

Whenever possible, less toxic solvents should be substituted for benzene. Consult health 
and safety services before benzene is used in plant operations. Do not breathe vapors. 
Prevent contact with liquid. It is a suspected cancer causing agent: 

Keep away from heat, sources of ignition, and oxidizing agents. No smoking in areas of 
use. Store and handle as OSHA Class IB liquid. 

Pre-placement detailed medical examination is needed. Workers who show heart, lung, 
kidney, liver, nervous disease, or any blood abnormality should not be assigned. Peri- 
odic physical examinations and area monitoring is required. 

GENIUM PUBLISHING 
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I No. 23 

MATERIAL SAFETY DATA SHEET 
CADMIUM METAL 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

Revisions 

SCHENECTADY, NY 12303-1836 USA 
1518) 377-8855 GENIUM PUBllSNlNG CORP. Date Deciember 1980 

SECTION I, MATERIAL IDENTIFICATION 
LATERIAL NAME: CADMIUMMETAL 
)ESCRIPTION: Silver-white, malleable elemental metal 
E0z;ATIONS: Cadmium Anodes, Cd GE Material BlOCll, ASTM B440, CAS 1007 440 43 

: Available from many suppliers, including: 
ASARCO Inc. 
120 Broadway Telephone: (801) 262-2459 (Emergency Phone) 
New York, NY 

SECTION II, INGREDIENTS AND HAZARDS X IiAZARD DATA 

Zadmium >99.8 8-hr TWA 
fume 0.1 mg/m3 

*Current OSHA TLV as developed by ANSI. 
b*ACGIH TLV (1980) for fume, salt or dust,NIOSH has recom- 

mended a lo-hr TWA of 0.04 mg/m3 with a 15 minute 
ceiling of 0.2 mglm3. 

TLV was setatlevel to prevent systemic effects of 
chronic cadmium poisoning. 

The massive metal is usually safe unless metal fume is 
formed (heating) or soluble cadmium compounds are 
formed (acid reaction or corrosion). 

dust 0.2 mg/m3 
or 0.05 mg/m3** 
Human, inhalation 
TCLo 88 pE;/m3/8.6 y 

(systemic effect) 
Rat, intramuscular 
TDLo 14 u&kg 
(carcinogf:nic effec 

SECTION III, PHYSICAL DATA 

boiling point at 1 atm, deg C (F) -- 767 (1415) Specific gravity (H20=1) .--- 8.6 
lapor pressure at 394 C, mm Hg------- 1 Melting point, deg C ----.I-- 320.9 
jolubility in water ---------------- Insoluble Atomic weight ____-_-_--_ 112.4 
Tiscosity @ 340 C, cp -------------- 2.37 Brittle temperature, deg C - 80 

Lppearance and Odor: Silvery white, bluish, lustrous metal; no odor. 

-- we 

extinguishing Media: CO2 or dry chemical type; sand can be used. 
Zd dust will burn with evolution of Cd0 fumes; it is a weak fire and explosion hazard. 
'irefighters must wear self-contained breathing apparatus and full protective clothing. 

kThrough 74 pm sieve; cloud can be ignited by 4.05 spark. 

SECTION V, REACTIVITY DATA 

tissive metal is stable at room conditions when dry; when at red heat it oxidizes in 
air to CdO. Finely powdered metal can be pyrophoric. keat treatment, weld!ing, or 
soldering of cadmium metal and cadmium coatings will produce toxic Cd0 and Cd metal 

t'h~?%fide carbonate and hydroxide are insoluble in water while the halides, ni- 
trate an;l sulfate are relatively soluble. Cd forms a variety of soluble complexes 
such as cyanide & amines. Soluble in acids. Resistant to alkalies. Tarnishes in 
moist air. 

bonium nitrate & powdered Cd may 
P 

i;;:,;; explosive reaction. It is incompatible wit 
strong oxidizing agents, elementa selenium, tellurium, and hydrazoic acid. 
Nitryl fluoride passed over a mildly warm'Cd metal can produce incandescence. 

Gapy?wlr Q 1wGmhmPu~~ 
Amy c~mmcrrW UI wllkoul poblkbtr’r rprlfk wmkdon k pmhibltd. GENWM PUBLZSHZNG 
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No. 23 
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SECTION VI, HEALTH HAZARD INFORMATION (See Sect. II) 
- 

Eye Contact: Flush with running water for 15 minutes, including under eyelids. 
Skin Contact: 
Inhalation: 

Wash contact area well with soap and water. 
Remove victim to fresh air. Restore breathing if required; have trained 

person zdminister 60-100% oxycen. Contact physician or hospital. 
Contact physician ?or gastric lavage followed by saline catharsis. 

wa;l not readilv f 
(If 

vaIlable, give 2-3 glasses wa er 
2 

to drink and i duce vomitin 
Obtain medical assistance or treatment, observation, an support as neede . a 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of spills. Clean-up personnel need protection against lnharr 

tion of dust or fumes. 
DI~t(8&PuSR1"%* 

Pick up material using vacuum or wet mopping or sweeping t'o 
ec ver scrap metal and store in closed container for salvage. 

return cadmium materials to su plier 
When possibl 

of air pollution' proper scrub fi 
for reEAi;ination. Incineration can be a cause 

er needed. 
with lime and collected by filtration. 

soluble Cd waste can be precipitated 
Effluent is treated further as needed to re- 

duce Cd cont. to corn liance levels. 
DO06 under RCRA) to i 

Cadmium corn ound containin 
e disposed in an approved c emical landfil R B 

waste (EPA number 
of the California 

C$yfc -1 type. Follow Federal State and Local regulations. 
greater than 0.001 mg/L; depends on pH). 

Toxic go fish. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Provide efficient local exhaust ventilation to meet TLV requirements in the workplace. 
Approved respirator protection required when heating, grinding, and for operations 
where dust and/or fume e 
can be"used up to 2 rug/m gP 

osure may occur. A self-contained or air supplied r s irat 
with a full face piece above 0.4 mg/m3. (Above 2 mg‘?mg a 

positive pressure mode or auxillary air supply is needed, respectively.) 
Wear rubber gloves, chemical goggles and/or face shield and protective coveralls. 

Special work clothing and laundering recommended. Change work clothing daily; shower 
after work. 

Provide periodic medical examinations for those regularly exposed, including chest x-ra : 
vital capacity, and urinalysis. Preclude from exposure those individuals with lung, 
liver, kidney, and blood ailments until approved by physician. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

Store in a dry, low fire-risk area; avoid storage conditions where corrosion can oc~iS?Y 
Keep 

rc 
owdered metal in closed containers, protected from physical dama e. 

house eeping practices to prevent accumulaiion of dust; use good P 
Use good 

such as vacuuming to keep airborne particu ate at a minimum. 
clean ng techniques, 

where cadmium particulate is found. 
Use nonsparking tools 

Use good hygienic practice in handling cadmium and its compounds. No eating or smoking 
in work areas. 

Toxic effects of Cd are influenced by theP resenceor absence of other elements, such as 
As an elemental material 

zi !nz&ble salts in secure landfills. 
cadmium is not degradable; but it can be isolated 

- - 
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MATERIAL SAFETY DATA SHEET CHLORWORM 
GENIUM PUBLISHING CORPORATION Revision C 

1145 CATALY N STREET 
-- 

SCHENECTADY, NY 12303-1836 USA 
(518) 377-8855 GENIUM PUBLISHING CORP. Date Aunust 1979 

I 
mu--- --.- 

SECTION 1, MATERIAL IDENTIFICATION 
iATERIAL NAME: CHLOROFORM 
OTHER DESIGNATIONS: Trichloromethane, CHC13, COBEKN Spray-Clean Solvent (Trade name), 

CAS# 000 067 663 
MANUFACTURER: Available from many suppliers, including Cobehn, Inc., 226 Passaic, 

Fairfield, NJ 07006 

SECTION 11, INGREDIENTS AND HAZARDS x HAZARD DATA 

Chloroform plus stabilizer* ca lb0 8-hr TWA 1 
or 50 mg m 93 pm** 

*0.5-l% ethyl alcohol or 0.025% amylene. 
**ACGIH 1979 ; 

t I 
labeled as a suspected carcinogen. 

Human, orail 
NIOSH 1976 recommended a 2 m 
suspected carcinogen classifiE:tion w en a high level =F level and a 

LDLo 140 n&kg 

of CHC13 by gavage was found to cause liver cancer in mic! Rat, inhalation 

and kidney tumors in rats. NIOSH also warned of an in- LCLo 8000 ppml4 hr 

creased toxic hazard with CHC13 when alcohol had been 
consumed. Rat (6-15 day preg) 
Current OSHA TLV remains at a 50 ppm ceiling limit. inhalation TCLo 

100 ppm/7 hr 
(t-&l 

SECTION III, PHYSICAL DATA 

Soiling point, 1 atm, deg F (C) -- 142 (61) Specific gravity, 2014 C ------.- 1.489 
Japor pressure at 20 C, mm Hg --- 159 Volatiles, X -----------------s.- ca 100 

30 C, mm Hg --- 245 Evaporation rate (CC14=1) -----.- 1.18 
Vapor density (Air=l) ----------- 4.13 Freezing point, deg F (C) --m-s.- -82(-63, 
Volubility in water at 25 C, % -- 0.8 Molecular weight _-_____________ 119.38 

4ppearance & Odor: Clear, colorless, volatile liquid with a characteristic "sweetish" 
etheral odor. 

SECTlOT\; IV, FIRE AND EXPLOSION DATC. LOWER UPPER 

Flash Point and Yethod 1 Autoignition Te2L t ----. _~___ ---_. Flammability Limits In Air _ 
None -- 

I None 
Poni 1 

E 
-__ -- 

amma 51e material. Use extlnguishlng rnecia appropriate for surrounding fire, 
finer, this material is involved in a fire situation, firefighters should use self-containec 

breathing apparatus for protection against suffocating vapors and toxic and corrosive 
decomposition products. 

. 

SECTION V, REACTIVITY DATA 

Chloroform is stable in a sealed container in the dark. Even when stabilized with ethanol 
it develops acidity from prolonged exposure to air and light. 

Thermal-oxidative decomposition at high temperature can generate toxic and corrosive 
oxides of chlorine and carbon, hydrogen chloride, and chlorine. 

Ivoid contact with strong alkalis. 

AlI> c-rchl YI wMml1 publi&r’rrFulnc pelml%bn Lc prdllbltcd. GENIUM kUitlLISHING 
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SECTION VI, HEALTH HAZARD INFORMATION TLV 10 ppm or 50 mg/m3 
Excessive inhalation can cause headache, fatigue, dizziness, mental dullness, nausea 7 

unconsciousness. At high concentrations it can cause death from heart arrhythmias 
and from kidney and liver disorders. 
trations can cause 

Eye contact with liquid or high vapor concen- 

contact will cause 
aln and irritation but erious damage is not expected. 

and possi&le ir itation from t 
Skin 

tion will cause of the mouth and throat. 
;z;sclusness may result from a large ingestion (4 oz.). 

Lf:~~~~g~o~~~c5,ssI~~e~~- 

It is a suspected carcinogc 
. 

FIRST AID: 
Skin Contact: Wash with soap and water; replace skin oils with creams or lotions. 
Eye Contact: Wash eyes well with plenty of water for 15 minutes. Get medical help. 
Inhalation: Move patient to fresh air. Restore or support breathing as necessary. 

Obtain medical attention for serious exposure. 
Ingestion: Give 3 glasses milk or water and induce vomiting if conscious. Repeat if 

large quantitites were ingested. Get medical attention! 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel and provide adequate ventilation. Workers involved in clean-z 

must use protection against skin contact and self-contained breathing apparatus. 
Cover spill with an inert solid,absorbent* 
to prevent evaporation. 

, scoop up into metal container with a cover 

I 

The absorbed material may be spread on a level site outdoaIrs 
away from buildings and people) to evaporate. 
ume hood. 

Smaller spills may be evaporated in a 

DISPOSAL: Scrap liquid can be disposed of via a licensed waste disposal company or it 
can be redistilled, or it can be mixed with a more flammable liquid and burned in an 
approved incinerator with afterburnerand scrubber. 
regulations. 

?0110w Federal, State and local 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide general and exhaust ventilation to meet TLV requirements. Maintain hood velo- 

cities >lOO lfm in areas of chloroform use. 
(Exhausts for enclosed areas or below ground 

Desi n hoods to catch the heavy vapors. 
shou d be installed at the lowest point. f 

Test the atmosphere of enclosed area before entering to ensure safe working condition 
Gloves and aprons (Buna, PVA, or neoprene) should be used to prevent skin contact. 

Safety showers and eyewash stations should be available. 
Use of air-supplied or self-contained respirators only is recommended by NIOSH for con- 

centrations above the TLV. 

- 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

Store in sealed containers below 86 F (30 C) away from light. Protect containers froY 
damage. 

Use with adequate ventilation Do not use near open flames or sparks as toxic and COL- 
rosive decomposition products may form. 
for transfer. 

Do not use rubber or plastic hosr? or pipe 
Prevent skin and eye contact. Avoid inhalation of vapors. 

Simultaneous exposure to chloroform and alcohol can increase the toxic hazards of 
chloroform. Use chloroform with reect and caution, since it is a suspected carcinc 

Provide pre 
kidney & P 

lacement & periodic medical exams for those working with chloroform,includl 
iver functions, nervous system, skin, & any history of alcoholism. 

I 

3n. 
3 
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MATERIAL SAFETY DATA SHEET 
CHROMIUM METAL/POWDER 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTADY. NY 12303.1836 USA 
(518)377-8855 OENIUM PUBUSHINGCORP. Date March 1981 . 

SECTION 1, MATERIAL IDENTIFICATION 
uTER1A.L NAME: CHROMIUM METAL/POWDER 
3THER DESIGNATIONS: Chrome, Cr, ASTM A481, CAS 11007 440 473, GE Materials BlODl, 

B5OT2005 
tiNUFACTURER: Available from many suppliers. 

SECTION II, INGREDIENTS AND HAZARDS x HAZARD DATA 

Chromium 799 8-hr TWA l.0 mg/m3* 

Rat, Intravenous 

kCurrent OSHA standard for chromium metal and insoluble 
salt. ACGIH (1980) TLV Intended Changes List, 0.5 mg/m3, 

TLV set at a level to prevent pulmonary disease. 

jtatus: Ptiblication of a proposed regulation in summer of 
1981 is anticipated. (BNAReporter 12/U/80 pg 756) 

TDLo 2 mg/kg/6W-T 
Neoplastic effects 

Rat, Implant 
TDLo 1 mg/kg/6W-I 
Neoplastic effects 

SECTION III, PHYSICAL DATA 

soiling point, deg C ----------- 2200 Specific gravity @ 20 C ------- 7.19 
Vapor pressure, 1 mm Hg, deg C - 1616 Melting point, deg C ---------- 1890 
Iapor density (Air-l) ---------- 1.79 Atomic weight ----------------- 52 
soluble in H20, g/lOOg ---- Insoluble 

ippearance and Odor: Steel-gray, no odor. 

SECTION IV, FIRE AND EXPLOSION DATA 
Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 

1::y,::, ( 4"" '* ~1, Dust cloud eXDlosipn* 
extinguishing Media: (Obtain detailemighting information from supplier.) 

Powdered form is combustible. Use water spray or fog, dry chemical, CO2, sand. 
?hen powdered chromium is exposed to heat or ignition sources it is a moderate fire and 

explosive hazard. Index of explosibility (c.1 weak, >lO severe) 0.1. Particle size an 
dispersion in air determine reactivity. 

:irefighters should wear self-contained breathing apparatus. 
iiCO% of dust goes thru a 74 micron sieve. Can be ignited by a 140 millijoule spark. 

SECTION i’s REACTIVITY DATA 

:his metal is stable when properly stored and handled. 
leacts readily with dilute acids (not nitric) to form chromous salts. Soluble in acids 

:used ammonium nitrate below 200 C reacts explosively; Cr dust (when heated) s,uspended 
in CO 

Lolten 1. 
is ignitable and ex losive. 

ithium at 18 C attac s Cr severely. At high temperature, oxidation of metal R 

may produce toxic chromium oxide fumes (See MSDS f/5). 

Any -rcw w wilhmlt p#&adw’s SFedk prluwm II prohlbnsd. GENIUM PUBLISHING 
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SECTION VII HEALTH HAZARD INFORMATION (See Sect. II) 

particle size. Chromium metal and insoluble salts are said to be involved in histo- 
logical fibrosis of the lungs. (Ref. 31). When metal is heated to a high temperature 
fumes produced may be damaging to the lungs when inhaled (possible pneumoconiosis?). 
Dusts or powder can cause eye and skin irritation. 

FIRST AID: 
Eye Contact: Flush with running water for 15 minutes, including under eyelids. 
Inhalation: Remove victim to fresh air. Restore and/or support breathing as require 
Ingestion: Give water to drink. Induce vomiting. 

Seek prompt medical help for further treatment, support, and observation. 

Skin: Brush off chromium dust. Wash well with soap and water. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of large spills. Remove sources of heat or ignition. - 
Provide adequate ventilation. Keep airborne dust at a minimum. Clean up personnel to 

wear protective clothing and approved respirator. Remove spills quickly and place ir 
appropriate containers for disposal or reuse. 

DISPOSAL: Reclaim salvageable metal. Place waste in approved secure landfill.* Or 
incinerate with approved air pollution controls. Follow Federal, State, and Local 
regulations. 

California Class I. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation to meet TLV requirements in the worklm 
Respiratory protection (HESA/OSHA approved) equipment necessary for certain work situ- 

ations. Respiratory protection in the form of a self-contained breathing apparatus 
with a full facepiece to be used when the particle concentration's upper limit is 50 
mg/m3. Avoid eye contact by use of chemical safety goggles where dusty conditions 
occur. Wear protective clothing appropriate for the work situation to minimize skin 
contact. Clothing to be changed daily and laundered. Showering after work with a 
complete change to street clothing is desirable. 

Eyewash stations should be readily accessible in areas of use-of powdered chromium. 
Provide preplacement and periodic medical examinations for those regularly exposed to 

chromium dust or fume with emphasis on respiratory systems. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS (for chromium powder) 

Store material in cool, dry, well-ventilated area. Away from heat or ignition sources 
Use good housecleaning practices to prevent accumulation of dust and follow cleaning 

techniques (vacuuming and wet sweeping) that will keep airborne particulate at a 
minimum. Use nonsparking tools and ground electrical equipment and machinery. 

Avoid inhalation of dust. Minimize skin contact by using rubber gloves and aprons. 
Wash thoroughly after handling. Store separate from acids and oxidizing agents. Keel 
containers closed and protect from physical damage. 

GENIUM PUBLISHING 
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MATERIAL SAFETY DATA SHEET 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 

GP 

MSDS I; 162 

c!c COPPER (SCRAP - GENERIC) 

--001. 
issued: December 1985 

F :rom Genium’s MSDS Collection, to be used as a reference. 

SECTION 1. MATERIAL IDENTIFICATION 
MATERIAL NAME: COPPER (SCRAP-GENERIC) 
DTHER DESIGNATIONS: Copper (Cuj Metal, Casting,or Powder Scrap 
DESCRIPTION : Copper or Copper Alloy. 
MANUIACl’URER: Available from several suppiiers. 

SECTION 2. INGREDIENTS AND HAZARDS 
BASE METAL : Copper (Cu) CAS #'/440 50 8 

* ObHA Permissible Exposure Limit (PEL) 
** American Conference of Govermental Industrial Hygienists (ACGIH) 

Threshold Limit Values ('IL1"s) current as of revision date. 

k 
YE-- 
aximum 

SECTION 3. PHYSICAL DATA 

K ( 

HAZARD DATA 

*PELsHA): 0.1 mg/m 
**l’LV (ACGIH) : 0.2 mg/m’ 

(as copper fume) 
__--____________________ 

"PEL (ACGIH): 1.0 mg/m3 
**TL\I (ALGIH): 1.0 mg/m' 

(as copper dust or 
mist) ----------- ------------- 

Kat, oral TDio: 
152 m&kg ----------_---_-________ 
Human, oral TDLo: 
120 mg/kg 

Boiling Point @ 1 atm ......... ..7500°C 
Vapor Pressure @ 20°C (mm Hgl... N/A 

Meiting Point ............... Approx. 1lOOi 
Solubility in Water ......... Insoluble 

& Volatile by Volume ............ N/A Evaporation Rate (BuAc=l) ... N/A 

WPEARAhCE & ODOR: Solid, various shapes, odorless, red/brown-colored metalor powder. 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Poinr and Method Autoignition Temp. 

None None 

EXTINGUISHING MEDIA: will not burn. use water to cool. 

Rammability Limits in Air 

None 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Fine metal particles produced when ground, sawed, etc., can burn. 
High concentration of fines (fine particles) in the air may present an explosion hazard. Good 
housekeeping and adequate ventilation is recommended. Use air-supplied or self-contained breathing 
apparatus if fires are in enclosed areas. 

SECTION 5. REACTIVITY DATA 

rhis material is stable under most conditions. No hazardous polymerization or explosion conditions exist for 
the bulk metal. 

INCOMPATlBILITIES: Strong acids 

DECOMPOSITION PRODULTS: Metallic oxides (copper fumes) 



MSDS # ( Issued - 162 12/G CUPPER (SCRAP-GENERIC) 
. 

SECTION 6. HEALTH HAZARD INFORMATION TLV 
See Section 3 

Copper scrap is poorly absorbed through the skin or alimentary tract, and while in the solid state it is not ,4+4,, 
onsidered a hazard. Uperat ions such as welding, dust generation, or fume generation could allow exposure 

-0 copper dusts and fumes. Therefore, it is important to maintain exposure levels below the regulated 
levels as noted in Section 2. Determine actual exposures by industrial hygiene monitoring. 
Short-term exposure to copper dusts or fumes may cause irritation of the upper respiratory tract and “metal 
fume fever, ” a transient condition with symptoms of fever and chills. Chronic or long-term exposure may 
result in lung X-ray changes not associated with harmful effects. 
FIRST AID: 
EYE CONTACT: Protect eyes from particles or fumes. Wash exposed eyes with copious amounts of water for at 

least 15 minutes. 
SKIN CONTACT: Protect skin from molten metal and radiant heat when melting scrap. Skin contamination 

from powder may be cleaned with soap and water. Machine turnings may present a laceration 
hazard. 

INHALATION: Move to fresh air, restore or support breathing as required. 
INGESTION: NA 

Copper has not been identified as a carciongen by NTP, IARC or OSHA. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 

Copper scrap is normally recycled or sold asscrap or landfilled if recycling cannot be justified. Clean up 
dust/poxder spills promptly by vacuum and wet cleaning methods. Treat as an inert solid. Dispose of in 
accordance with OSHA, EPA, state,or local regulations. 

’ ‘jECTION 8. SPECIAL PROTECTION INFORMATION 

IESPIRATORY PROTECTION: Use NIOSH/MSHA-approved dust/fume respirator or air-suoulied resoirator if 
:oncentrations of copper in air exceed the regulated standards. Use air-supplied or self-contained 
wreathing apparatus (SCBA) in confined spaces. 

JESTILATION: Use only with adequate ventilation where respirable dusts/mists/fumes are possible. Use local 
:xhaust ventilation when cutting, grinding, welding, or remelting. 
:YE PROTECTION AND PROTECTIVE CLOTHING: Protect skin from cuts and from hot procedures and processes. 
3ye and face protection required when grinding, welding, cutting or remelting. Maintain good hygiene and 
safe work processes. Scrap from machining may be contaminated with cutting oils. When handling oil- 
:ontaminated copper, wear rubber gloves to prevent skin contact. 

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

I\lways maintain exposures below the PEL/TLV. Use industrial hygiene air monitoring to ensure that your use 
If this material does not create a hazard. Always use exhaust ventilation when feasible. 

JO4 5185 1M GENIUM PUBLISHING Copyright @December 1, 1985 



COMPOUND NO. 8 

TRANS-1,2-DICHLOROETHYLENE 



CHEXICAL NAME: TRANS-1,2-DIQILORO- 

FORMULA: c2HxL2 

p---- 
SYNONYMS 

l - ETHYLENE, 1,2-DICHLORO-, (El- 
TRANS-ACETYLENE DICHLORIDE 
TRANS-DIt33LOROEHYLENE 
1,2-DICHLOROETH 
E'RiWE, TRANS-1,2-DICHLORO- 

(El-1,2-DICXLOROETXEXE 
TRANS-1,2-DICHLOROETHENE 
(E)-1,2-DXCHLOROETWLENE 
OK523670 

PEFtMISSIBLE EXPOSURE LImY 
NONE ESTABLISHED 
CERCLA?lAZARD RATINGS - TOXICITY 2 - IGNITABILITY 3 - REACTIVITY 0 - 
PERSISTENCE 0 

IMI'SEDIATELY DANGEROUS TO LIFE OR HElALTH CONCENTRATION 
NONE SPECIFIED 

PHYSICAL DESCRIPTION 
COLORLESS LIQJID, PLEASAh ODOR 

CHEKICA& AND PHYSICAL PROPERTIES 
MOLECULAR WEIGHT: 96.94 
BOILING PGIh'T AT 1 ATM, F: 11E F 
SOLJJBIL:TY IN WATER, G/100 G WATER AT 20C: SLIGHTLS SOLUBLE 
EL?&sH POIX?, CLOSED CUF, F ,(OR OPEN CUP IF OC): 36 F 
VAPOR PRESS'URE @ 20 C, M?lHG: 4OC MM AT E7 F 
MELTING PO:K, F: -5E F 
UPPER EXPLOSIVE LIKT IN AIR, % BY VOL-: 12.E % 
LOttR EXPLOSlvE LIKT IN +lR, :: E':' Vc;U?Z: P.7 =;. 
AUTOIGKTION TEMPERATURE: 860 F 
SPECIFIC GRAVITY: 1.2565 

1NCOMkATIBI;:TIES 
THERMAL DBCOE?OSITIOK PRODL'CTS ARE HAZARDOUS AhT)/OR TOXIC 
ACETYLENE GAS 

PERSONAL PROTECTIVE EQUIPMEK 
PLEJEKT REPEATED OR PRDLONGED SKN COh"TACT WITH THlS SUBSTANCE. 

EMPLOYERS SHALL ENSURE THAT CLOTHING WET WITH THIS SUBSTANCE IS PLACE:D 
IN CLOSED CONTAINERS FOR STORAGE UNTIL IT CAN BE DISCARDED OR UNTIL THE 
EMPLOYER PROVIDES FOR Tl-XE REMOVAL OF THE COhuTAb!!NAhT FROH THE CLOTHINlZ. 
IF THE CLOTHING IS TO BE LAUNDERED OR OTHERWISE CLEAhm TO REMOVE THE 
COhTAMINANT, THE PIPLOYER S= INFOR.t4 THE PERSOb! PERF'ORXING THE 
CLEANING OPERATION OF THE HAZARDOlJS PROPERTIES OF THE SUBSTANCE. 
PROTECTIVE CLOTHING AND EQUiPKENT NECESSARY TO PREVEtvT REPEATED OR 

PROTECTIVE RATINGS BY INDE?ENDEN VENDORS AGAINST 
DICHLOROET.HYLENE (ALL ISOMERS): 

ExCGLExT/GooD: 
NOhZ INDICATED 

FAIR/WOD: 
CHLORINATED PoiYETZLEKZ 
POLWI hTL CHLORIDE 



EMPLOYERS SW&L, PROVIDE AND mSlJl2E THAX EMF'LOYEES USE SPLASH-PROOF 
SAFETY GOGGLES WHERE THIS LIQUID MAY CONTACT THE EYES. 

WASHING CHEMICALS FROMTHE SKIN 
EMPLOYERS SHALL ENSURE THAT E!XPLOYEES WHOSE SKIN BECOMES 
WITH THIS SUBSTANCE PROMPTLY WASH OR SHOWER WITH SOAP OR 
AND WATER TO REMOVE ANY CONlTAMINANl FROM THE SKIN. 

CONTAMINATED 
MILD DETERGEliT 

CLOTHING RfMOVAL, FOLLOWING ACCIDENTAL CONTAMINATION 
EMPLOYERS SHALL ENSURE THAT ANY CLOTHING WHICH BECOMES 
FLAMMABLE LIQUID BE REMOVED IMMEDIATELY AND NOT REWORN 
SUBSTANCE IS REMOVED FROM THE CLOTHING. 

SPECIFIC EMERGENCY PROVISIONS 
NONE REQXRED 

RESPIRATOR SELECTIOh' (UPPER LIMI'T DEVICES PERM,ITTL-,; 

NO SPEC ADVISE 
- CHEMICAL CARTRIDGE RESPIRATCR 

KTH AN ORGANIC VAPOR PC%RTRIDGE 

WET WITH THIS 
UNTIL THE 

HIGH LEVELS 
- SELF-CO?.TAINED BREATHING APPARATUS 

Wv7H A FULL FACE-PIECE *A 

FIREFIGl+"ING 
- SELF -COhTAINZD BREATEING A?P?&kL=US 

KITE' A FULL FACE-PIECE . 
*OPERATED IN ?RESSLJRE-DE OR POSITIVE-PRESSURE M325 

ROLTE OF EXTRY INTO E3DY 
IhXALATIO~ 
INGESTION 

SYMPTOMS 
EYE IRRITATION CONJLJNCTIVITiS 
NAUSEA DIZZINESS 
VOMITING NARCOSIS 
VERTIGO TREBORS 
CENTRAL NERVOUS SYSTRt DEFRESSICX ABDOMINAL CFkYPS 

FIRST AID PROCEDURES FOLLotiiNG =PDS'URE 
IF THIS CHEMICAL GETS Ih'TC THE EYES, IMMEDIATELY WASH THE EYES 
WlTH URGE AMOlJhTS OF WATER, CXCASIONALLY LIFTING THE LOWER A?JD 
UPPER LIDS. GET MEDICAL ATTENTION IMMEDIATELY. COhTACT LENSES 
SHOULD NOT BE WORN r*XEN WORKING WZTE THIS CXZQCAL. 



IF~SCtIPIlCALGETS~~SKIN.I~IA~YWASHCMTAY;INAIP) 
~RWITHSOAPORHILDD~&WATER. IF THIS CHEICAL 
SOAKSCLOTHING,IMEDIATELYREMOVEUC7THING&WASHSKINWITH 
SOAP ORXILDDRERGEhT &WATER. GR KE3ICALATTPrrION PROMPTLY. 

IF A PERSON BRE&THXS IN LARGE AHOUKS OF THIS CHR%CAL, MOVE THE 
EXPOSED PERSON TOFRESH AIR AT ONCE. IF BREATHING HAS STOPPED 
PERFOR)". ARTIFICIAL RESPIRATION. KEZP THE AFFECTED PERSON WARM 
AND AT REST. GET HDICALATTENTIONAS SO3NAS POSSIBLE. 

WZN THIS wIp@.L HAS BEE24 SWALLOWED AND PERSON IS CONSCIOUS. 
IM?fE2lIATELY GIVE PERSON LARGE QUANTZTIES OF WATER. A0FZR WATER 
H?& BEEN SWALLOWED, TRS TO GR THE PERSON TO VOKT BS HAVING HIH 
TOUCH THE BACK OF HIS THROAT WITH HTS FINGER. DCNOTMAKEMJ 
UNCONSCIOUS PERSOK VOHIT. GR MEDICAL ATTI=EUTION IMMEDIATELY. 

ORGAKS 
CENTRAL NERVOUS SYSTEM 
EITS 
GASTRDIf~~ES'=~?3~ 

FOLLOXINS IJ??OR?-P.TiON FR6X BlRZAU OF EXPLOSIVES "EklERGENCY 
IUZARDXJS MA.TER;ALS": 

* 
* 
* 

If 
c 
* 
* 
* 
* 

HA?,ZZING OF 

rJP.T ERI AL 1s NOT Oh’ PIE kh?, Is h’c’; I)JVO;[‘“t> Ih’ f;-2: 

EEP SPAPXS, FLUES AX2 CTHZR IGl;;TIOI2 SOURCES AWAY 
KZEC MATERiK+ OUT OF WATER SOURCES AbD SEXXRS 
B'JI-LD DIKES TO COhTAIX FLok' AS h?ECESSARY 
A"TD4?T TO STOP LFa IF KTHOUT l-ZCX?D 
USE WATER SPRAY TO KNDCR DOW?! VAPCRS 

PEXSOhTZL PROTECTION: 
AVOID BREkTXING DZST/VAPORS/.~S ERO?t MATERIAL 
FEE? UPZh3 
bZkR X.XZS, PRCTECTIVE GLOVES AhQ GAS TIGXT GOGGLES 
D3 NET HANDLE BROW PACKAGES KITHOUT PROTECTI\: EQL'IP%XZ 
WASI-: AWAS AN-f WiTERiALS WHICH MAY RAVE COh7iACTED Tii BODY K;ITti 

COFiOUS AXXIX~S OF KATER OR SOA? ANT WATER 
KZXR STLF-C3hTAIN’ED B-FZATiiING APPAl&TLlS W!-?ER FiGXTING FIRES INVOLVING 
TIZ S MATERIL 

N-El?: KV9400000 



COMPOUND NO. 9 

DIBENZ (A,H) ANTHRACENE 



CHDSICAL NAKE: DIBDCZ(A,H)ANTHRACENE 

FORMULA : C22H14 

SYNONYMS 
DIBENZO(A,H)ANTilRAC 
1,2:5,6-DIBE= 
1,2,5,6-DBA 

PEXMISSIBLE EXPOSURE LIMIT 
NONE ESTABLISHED (SEE COAL TAR PITCH VOLkT%ES: 
ANIMAL CARCINOGEN (IARC) 
SUSPECT HUMAN CARCINOGEN (NTP) 
MLITAGENIC DATA (RTX:) 
CERCLA HAZARD RATINGS - TOXICITY 3 - IGNITABILITY G - REACTIVITY 0 - 

PERSISTENCE 3 

IMMEDIATELY DANSEROL'S TO LIFE OR mTH COhCZbZ?ATIOK 
NONE SPECIFIED 

PHYSICAL DESCRIPTION 
COLORLEES, CRYSTALLINE SGLID 
RED IN SULFURIC ACID SOLLTION 

CHEMICAL AND PHZSICAL PRDPERTIES 
MOLECULAR NEIG>y: 276.36 
SOLUBILITY IN WATER, G/100 G WA-u -Z XI 2DC: 0.0005 MS/L 
F'LSSE POINT, CLOSED CUF, r (02 OPEK CUP I> DC): CO?fBUSTIiBC 
MELTING POihy, F: S'J;Z>IMES 51: F 
SPEC:='IC GRAVITY: 1.2E2 

I~ZOXPA~IEiLITiPC' ati. STRCNG OXIDiZERS 

PLACE CONTAMINATED CLOTFiiNZ IN CLOSED COh?TAINERS FOR STORAGE UNTIL 
LAUNDERED OR DIS%RLED 

IF CLOTHING IS TO BE LAUNQERED, INFORM PERSON PERFORltING OPERATION OF 
CONTAMINANT'S HAZARDOUS PROPERTIES 

GOGGLES 
ADVISE EYE PROTECTION TO PREVEhT ANY POSSIBILITY OF EYE COhTACT 

WEAR FACE SHSm3; OR VENTED GOGSLES 

WASHING =ICALS FROM THE SKIN 
AD191SE WASHING SHOWER AT END OF EACH SH‘IF', 

ROUTIhrZ CHANGING OF WORK CLOTHING 
ADVlSE CHANGING AFTER WOX SHIT 



CLOTHING REMOVAL FOLLOWING ACCIDEhTAL COl~.QSINATION 
ADVISE REMOVING SHOWER AFTER EACH SHIP1 PPRIOR TO LEAVING PREplIISES 
DRY SWEEPING AREA OR DRY MOPPING PROHIBITED - cARr,INoGEN 

SPECIFIC EtdERGaCY PROVISIONS 
CADMIUK CHLORIDE 
EYE-WASH FOUNTAIN WITHIN IMMEDIATE WORK AZ? WHERI: EMPLOYEES' EYES MAY 

BE EXFOSED TO SUBSTANCE 
QUICK DRENCHING FACILITIES WITHIN Ih9dEDI?-TE WORK AREA WHERE EMPLOYEE!; 

MAY BE EXPOSED TO SUBSTANCE 
EATING AND SMOKING SHOULD NOT BE PER?CTTED IN IMMEDIATE WORK AREA 
WATER FOUNTAIN PROHI3ITED IN WORK AR% 
CLOSED SYSTEM IF SUBSTANCE TO BE USED 

RESPIRATOR SELECTION (UPPER LIMIT DEVICES PERMITTED) 

2 KG/M3 
- CHEXIC3.L CARTRIDGE RESPIRATOR 

WITH AN ORGANIC VAPOR CARTRIDGE 
WITH A FUf4E OR HIGH-EFFICIENZY FILTE: 

- SUPPLIED-AIR RESPiRkTOR 
- SELF<OI\CTAiNED BREATHING APPARmkTUS 

10 MG/M3 
- cHEE",icti wTR:DGE RESP~RkTOR KITE! Al\] OR%XC VAP3R CARTRIDGE KITi? A 

FULL FAZE-PIECE Ah72 KITH A FLJKE OR HIGli-Z??ICIElCX' FILTER 
- SUPTLIED-AIR RESPIRkT3R WITH A FULL FACE-PIKE, EZ>ZT, OR HDC)D 
- SESF-CO~~TAINED BREATHING APPARATUS WITH A FULL FAZE-PIECE 

4OC MS/M: 
- TYPE 'C' SUPP LIED-AZR RSSFIRATOR WITH A Fti:L FACE-FIEZE 

OPERATED IN PRESSUFZ-DEMANI) OR POSITIVE-PRESSURE M3DE 
- TYPE 'C' SlRPLIED-AIR RESPIRAT3R WITH A FULL FACE-PZECE OPERATED IN 

CONTINUOUS-FLOK MODE 

ESCAPE 
- GAS MASK 

WITH AlJ ORGANIC VAPOR CANISTER (C'IN-STYLE OR FRONT?- OR 
CANISTER) KTH A PARTICULAR FILTER INZLL-ING PESTICIDE 

- SELF-CONTAINED BXEATHING APPARATUS 

FIREFIGHTING 

BACK-MOWiED 
RESPIRATORS 

c 2-e VI I 
‘..- 

- SELL-CONTAiND BRXX'HING APPARATUS WITH A FULL FAZE-PIECE OPERATEiD IN 
PRESSLIRE-DEMAND OR POSITIVE-PRESSURE MOD5 



ROUTE OF ENTRY INTO BODY 
INJECTION 

-= 
SYMPTOMS 

BRONCHIALNEOPLASX IN EXPERIMENTAL ANIMALS 

FIRST AID PROCEDURES FOiLowING PLPOSURE 
IF THIS CHEMICALGECTS fNTOTHEEYES, IMMEDIATELYWASHTHEEXESWITHLARGE 
AMOUNTS OF WATER, OCCASIONALLY LIFTING TKE LOWER AND UPPER LIDS. GET 
MEDICAL ATTENTION IMMEDIATELY. CONTACT LENSES SHOULD NOT BE WORN WKRG 
WORKING WITH THIS CHEMICAL. 

IF THIS CHEMICAL GETS ON THE SKIN, IMbSEDIATELY WASH COh'TAMINATED SKIN WITH 
SOAP OR MILD DETERGENT & WATER. IF THIS CHEMICAL SOAKS CLOTHING, IMMEDIATELY 
REMOVE CLOTHING C WASH SKIN WITH SOAF OR MILD DZTERGENT b WATER. GETHEDICALa 
ATTENTION PRO!dPTLY. 

IF A PERSOh' BRZATHES IN LARGE A?lOLX?ZS OF THIS CHEMICAL, MOVE THE EXPOSED 
PERSON TO FFZSE kiR AT ONCE. if BREA'XINC. HAS STOPPED, PERFORK ARTIFICIAL 
RESPIRF.TIO~i. KEEF TKE AZ'?ECTED PERSO?: WAR". AND AT RZST. GE? MEDICAL 
ATTEhTiON AS SOON AS POSSIELE. 

WDC THIS ClZ+!ICFL HAS EEh' S'vv‘~LGK'ZC AN'L PERSOX IS COKSC:IOUS, ImDiJJ.TELY 
GIVE PERSOK LARGE QLJtiTITIES OF WAXi?. AFTER WATER HAS BEEN SWALLOWED, TRY 
TO GET THE PERSOb.- TC VOKT EY HAVi??G HIM TOUCH ThZ EACK OF HIS THROAT WITH 
HIS FINGER. DO NOT .M?JZ Ah' UN",ONS215'& PERSON VOX:'=. GfT t-ZEDIC?& ATTEXTION 
IMk%tDiATELY. 

ORGANS 
RESPIRATOR‘1 



COMPOUNID NO. 10 

DIBUTYL PHTHALATE 



No. - 429 

MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

114.5 CATALYN STREET 
SCHENECTADY. NY 12303-1836 USA GP 4 \ DIBUTYL :PHTH?,uTE 

\ 

(518) 377-8855 C~NtU~kllltilNGCORP. 

CFfTTflN 1. MATFRIAI InFNflFTrATTnN 
“Lb, &“I. 1 I I InI LI\&cTL .YLI.I *I l ““, A”,. 

ATERIAL !&WE: DIBUTYL PHTHAWTE 
)THER DESIGNATIOXS: DBP, Di-n-butyl Phthalate, 

1000 084 742- 
C Hh(COOC4Hg)2, 

k 
GE Naterial D5E6, 

ASP: D608, CAS ST:\F Ek DBP FLEXOL DBP 
MXFACTURE & KODAFLES DBP Reichhold oh Inc. 
TPJDE BAXE: t em. Prod., Inc. 525 North Br~~~~~av 

Lnlon CarDide Corp. 
astman Lh 270 Park Ave. 

PO Box 431 White Plains Pn' 10603 !iew York liY 10017 
Kingsport, Th: 37662 (914) 682-5760 (212) 551-3763 

Telephone: (800) 251-0351 

SECTION II, INGREDIENTS AND HAZARDS X HAZARD DATA 

jibutyl Phthalate ' 99 8-hr WA 5 mg/m3* 
'hthalic Acid < 0.01 l;o TLV Established 

Human, Oral 
LDLc 5 g/kg 
TDLo 140 mg/kg 

<<Current (1979) OSHA and ACGIH TLV. 

SECTION I I I a PHYSICAL DATA 

(affected vision) 

Rat (5-15 d pregnant 
Interperitoneal 

LDLo 874 &kg 
(teratogenic effects 

ioiling point at 1 atn, deg C --- 340 Specific gravity (20/20 C) ----.--- 1.05 
'apor pressure at 115 C, mm Hg -- 0.1 Viscosity at 20 C, cp ------------ 20.3 
'apor density (Air=l) --------_-_ 9.6 Freezing point, deg C --------m.--- -35 
;ater solubility at 20 C, g/liter c3.03 Molecular weight --------_--______ 278 

rppearance & Odor: A clear, colorless, nonvolatile, oily liquid; odorless or with a 
slight aromatic odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Method 1 Autoignition Temp. i Flammability Limits In Air 
315 F (CC) I 757 F Vol. Z (at 456 F) 

t- 
0.47 -- 

:xtinguishing Media: Use water spray, dry chemical, COJ, or foam. Icater Or foam may 
cause frothing. Use water to cool fire-exposed containers. 

rhis combustible liquid (OSHA Classification IIIB) is a slight fire hazard when exposed 
to heat or flame. Eio unusual fire hazard. 

'irefighters should use self-contained breathing equipment. 

SECTION V, REACTIVITY DATA 

)ibutyl phthalate is a stable liquid under normal storage conditions. It does not 
polymerize. 

[t is combustible and can react vigorously with oxidizing agents. h'hen heated with 
chlorine, for example, it can explode. 

jtrongly acidic or alkaline materials can hydrolyzed the ester to butyl alcohol and 
phthalic acid (or its salt). 

GENIL’M PUBLISHING 



No. 429 - 

Photophobia has been reported after ingestion. 
IRST AID: 

Wash affected area well with soap and water. Remove contaminated cl.oth 

Flush thoroughly with running water, including under eyelids, for 15 mir 

Inhalation: Remov;! to fresh air. Get medical help if sym toms persist. 
support. ,ni;;;;on: Get medical help for treatment, observation an ft (If the amount 

owed was large and medical help or advice unavailable, give the conscious 
victim milk or water to drink and induce vomiting.) 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

stify safety personnelof 
for recovery or disposal. 

ma or spills. 
4 

Provide ventilation. Contain spills and cm 
revent flushing to the sewer or to a watercourse. Pick 

up small spills and residues with paper or other absorbent solid for disposal. Those 
involved in clean-up need protection against contact with liquid and vapor or mist 
inhalation. 

ISPOSAL: Burn waste material and scrap in an approved incinerator. Combustibility ma 
be improved by mixing with more flammable solvents, for example with waste alcohols. 
Follow Federal,State and Local regulations in disposing of this material. 

ote! DBP at low, chronic concentrations may be detrimental to the reproduction proces 
-ziT aquatic organisms. Because its stability DBP can be persistent in the environment 
and should be considered an environmental pollutant. 

SECTION VI I I’, SPECIAL PROTECTION INFORMATION 

rovide general and local exhaust ventilation to meet TLV requirements. When DBP fir 
heated or misted, approved respiratory equipment may be needed on an emergency or 
nonroutine basis. 

orkers should use rubber or neoprene gloves and safety goggles. Additional protection 
such as apron or face shield should be used where needed to avoid repeated or prolong 
skin contact. 

n eyewash station and washing facilities should be available where DBP is handled. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

tore in closed containers in a cool 11 il d rrom acids, bm 
and strong oxidizing agents. Prot~,~r~~n:~in;~~nEro~t~hy~~~~i %~~ge. 

ince chronic effects are not fully known, follow good hygienic practice. Wear cle,an 
work clothing. Wash hands and face after working with this material and before e,atin 
or smoking. Avoid prolonged or repeated contact with DBP. Avoid breathing mist (or 
vapors. 

hose with kidney impairment or disease should not work with this material without a 
physician s approval and surveillance, since excretion in the urine 1s a maJor elimin 
ation path. -- 

lialk 1 ph 
menXa1 eEP 

alates as a class have b n recommended for further study of possible envir 
ects and chronic toxic efzects. U$e DBP with care. 

,g* 
:es . 



COMPOUND NO. 11 

DI (2-ETHYLHEXYL) PHTHALATE 
/T '_* 



MATERIAL SAFETY DATA SHEET &IL NO - 
GENIUM PUBttSHlNG CORPORATION 

1145CATALYN STREET 

SCHENECTADY. NY 1230L%l636 USA 

DI(2-LT?RLHEXYL)PHTHALAfE 

I @ision A 

(518) 377.8655 

ccmlnh) I MATFRIAI I~:NTIFICATIT)N 

DATE December 198L 

.aL.,,V,. L. ,..-,C.\,r.. I”- . . . . . ._. .*.-.. 

MATERIAL NAME D1!2TETH~~HEX~L)PHTH 
"DOP" o-C6H4 COOCH 

O’I~~R~:‘~~~:T~~~~~~~~~~2L9 *pe I, 
f 

TRUE tiAHE L 
CAS do0 137 L, D~~c~(~~~~~Bq~~:)PhthP1are. 

CH(C Hs QHc,; 

MKUFACTL'RER: 'Lastman Chemical Products U.S. Steel Corp. Ii brace b Co. . . 
Coatings Chemicals Div. Chemicals Div. Hatco Chemicals Div. 
Kingsport, TK 37662 600 Grant Avenue Fords, EZJ (38863 

Phone: (800)327-8626 Pittsburgh P;r 15230 
CLi?li>3-i -$!! 

(201)736-1800 

SECTION II. INGREDIENTS AND HAZARDS ! % I HAZARD DA?/. 

Di (2-ethylhexy;)phthalate ca 99 
Listed as a "suspected carcinopen” by the Kationa? 

Toxicology Prograz (STP). (Long term, high levei animal 
feeding tesfs have produced neoplasms.) Kational Center 

I 1 

6-.nr T& 5 mgim-'* 
Han, Oral 

1 TDLc 143 m&/kg * 

I Cl tract effects 
ror loxicological Research is currently testing (FY198;) - 1 1 Rr- 
for reproduc:ive deveiopment toxicity. ) i;tg;;i;8,a:,',"" 

*Currer.: j19Si) OS.% PZ. and ACGIH TLY. ACGLE STfL is TDio 15 g/kg 
10 rig/c' {or - 15 minutes exposure ieratogenic effects 

Rat, Oral 
LD,y31 ~.fkf 

sEm0~ 111. PHYSICAL DATA 

bcilin& point, 760 IX.. deg C ---- ~2 3e5 Spe cific frar;ry, 20:'2C C ---- 0.99 
5; rat., de& C -v-w- 730 ?ccr poizr, de& C ------------ CE -46 

Vtpor presscre at 200 C, mm Hg --- 1.3 Yiscosiry, 20 C, cps -- ------ 81.L 
\‘epor ber,s;xy (;.ir=!j _______ --- Ql3.j Freezing pciz:, de: C -- belov - SC 
Later soiumDiiit:; ----- &early insoiubie ?iciecclar r*elfnt ------------ 390.5 

(<O.OlZ at 20 C) 

Appearrme t Otor: toiorless to pale yellow clly liqL:it. Odcriess fc fsin:, Eli? odor. 

SECTION IV. FIRE AND EXPLOSION DATA i Lowe- ! Uooe- 

F;C?- Fcm ChC HC?-oC I A”‘OIC”4~,0~ lcm: i,~“mODlnllr ,,m,,i I. A,@ I 

LX F (COCj 770 F poicmnc x c; ~7;: (2~5~) 0.3 - 

ExCing*diskinf media: Lise fear;., vater spray, carbor. dioxide or dry c'neniral. i:a:er or 
foam-cay cause froz’ninp of hot oil. Use water spray to cooi fire-exposed containers 
of t'nis m2terial and to fiush spills away fror. senci:ive area. 

This material is a slight fire hazard when expose? tc hear or frame; it presc!nts no 
Emsuai fire hazarl. 

Firefighters should use self-contained breathing equipmen: and full protective clothing. 

SECTION V. REACTIVITY DATA 

T'nis is a sta’ble rur;erial under no-1 storage ani hanlling conlkzions. it does no: 
undergo 'hazardous poiynerization. 

It is a conbustibie liquid (OS& Class III-B) and is incompatible r-ith strong; oxiti%Zin& 
aperi:s. 

?'r.ernsl- ox:ltia:lve lepra6a:ion products in;lude czr’x;. Dioxide and carbet. mcnoxide. 

) 



IO 414 

SEmION VI. HEALTH HAZARD INFORMATION j TLV 5 lug/m’ (See Sect II) 

The low vapor Pressure of this material essentially eliminates acute inhalation hazard 
unless the liquid 16 heated or misted. The TLV has been established to prevent Inhaling 
of excessive levels of airborne DEEP which can cause nausea and be irritating to mucous 
membranes and the respiratory tract. Eye contact with liquid or mist is irritating. 
Ingestion can cause abdonunal cramps, nausea, and diarrhea. Excessive skfn contact cm 
be irritating. (Rabbit, skin, LD5C 25g/kg) 

FIRST AID: 
Eye Contact: Flush eyes tith running vater for 15 minutes, including under eyelids. Get 

medical help if irritation persists. 
Skin Contact : Wash exposed areas veil with soap and water. Get medical help if irri- 

tation Persists or if large areas of the body are affected. Remove contaminated 
clothing promptly. 

Inhalation: F&move KC fresh air. Supporr breathing if necessary. Get medical iselF. 
Keep warts and a: rest. 

Innesrior.: -.d frr-. r. crh\,e<-;,- sto-2cb lavaee Ipv 5~ npn&+ - 

SECTION VII. SPILL. LEAK, AND DISPOSAL PROCE3URtS - 
;ontain spill and pick up vith absorben: solid, rags, or paper for disposal by burning. 

Prevent losses intc the environment whenever possibie, DC no: send tc sewer. (DEIG’ 
degrades in fresh water sediments under aerobic conlirions; half life about 1:. days. 
It does ncc degrade under anaerobic conditions. It is realily concenrrateti by 
aquatic cr@aczszs.) Ciean up trace residues r-ith water and detergent. 

)IS?CShL: Scror, material can be disposed of by con:rolied incineration. Xix liquid 
scrap wi:h i more fiaz32bie solvent and spray into incinerator's firebox. 
FOilOV Federal, S:are, and Local regaAa:ions. 

- 
jECl/ON VIII. SPECIAL PROTECTION INFORMATION 

- 
se generii ventllatioz, coabineZ with local exhaust ven:iiation (especi2lly when 
Iaateriii- is ‘neared or misted) to meet t'ne XI' reqciremexts. For nonzouzme anl emer- 
gency coniitions where :he ?LV is exceeded, use as approvec’ air-supplied nasic oi 
organic canis:er respiraror for protection against tisr 27.e vapors. 

se rubber gioves and aprcz to avoid repeated 0~ proionget contact hiti. liqui2 ani safezy 
glasses or goggiez to avoid eye c0n:ac.f ‘0s spiashing. Depenciing on hov the materiai is 
usel anC conciltlcns of USE, addi:ional body proteciion may be desira'ble. 

yewash foun:iin 2nP safe:y showers should be avaiiabie tc a-eas of L USE ant haritling. 
E8P con:atina:ed ciothing shouid be removed and iaundered before reuse. 

- 
SECTION IX. SPECiAL PRECAUTIONS AND COMMENfS 

tore ir. a venzilarel area away from oxidizing agenti‘ and sources of hear or ignition. 
oliow good hygienic practice to avoid chronic effects. Lear clean work clothing. 
Avoid prolonged or repea:ed contac: r-it:? liquid and inhalaiion cf c:,isr or vapors. Do 
not eat or smoke in areas where this material is used or s:ored. Wash exposed skin area: 
after working vith this material and before using restroom faclllties, ei:ing or smok.ing 
Do not take internally. 

DATASWJRCE!SI CODE: 1-:‘,1;.‘3,3E.-7 

GEXIL-M PL’BZJSHLVG 



COMPOUND NO. 12 

1,2-DICHLOROETH?,NE 



f’ ‘I’_ 
1 

No. 359 

,e. w.. 

,-‘“. 

MATERIAL SAFETY DATA SHEET -_ 
GENIUM PUBLISHING CORPORATION CiP 3 \ 1,2-DICHLOROETHANE 

1145 CATALYN STREET k_ / REVISION B - 
SCHENECTADY, NY 12303-1836 USA 

(518) 377-8855 GENIUM PUBLlSt4lNC CORP. Date November 1978 

SECTION I, MATERIAL IDENTlFlCATlON 
UTERIAL NAME: 1,2-DICHLOROETHANE 
YTHER DESIGNATIONS: Ethylene dichloride, ClC2H4Cl, sym-Dichloroethane, Ethylene Chloride 

GE Material D5B54, CAS# 000 107 062 
UNUFACIXRER: Available from several suppliers, including 

Dow Chemical Company 
1000 Main St. 
Midland, MI 48640 

SECTION II, INGREDIENTS AND HAZARDS X HAZARD DATA 

1,2-Dichloroethane --------------------------------- ca 100 B-hr TWA 10 ppm" 

Human, Inhalation 
TCLo 4000 ppmfl hr 

QCGIH 1978 intended changes list TLV. Current OSHA TLV is central nervous systen 
50 ppm. 

NIOSH (1976) proposed a lo-hr TWA of 5 ppm with a ceiling 
of 15 ppm (15 minute sample) and has now recommended that 
the material be handled in the workplace as if it were 
a carcinogen in man. (NIOSH Current Intelligence Bullet11 
No. 25 and 27,1978) 

SECTION III, PHYSICAL DATA 

Rat, oral LDsC 
680 mglkg 

Boiling point at 1 atm, deg F (C) -- 182 (83,5) Specific gravity (20/4C) c-' 1.257 
Vapor density (Air=l) ------------- 3.4 Evaporation rate (CCl4=1) --' 1.3 
Vapor pressure at 25 C, mm Hg ----- 87 Molecular weight --e-m.----- 98.96 

jolubility in water _-__--.m__-___-_ Slight Freezing point, deg C ----aI -35.7 

Lppearance & Odor: A colorless, oily liquid; chloroform-like odor whose recognition 
threshold (100% of test panel) is 40 ppm. Odor detection probably indicates an exces- 
sive exposure to vapors. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER LlPPER 

Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 
56OF I 7750F I % by Volume +- 6.2 15.9 

Extinguishing Media: CC2, dry chemical, alcohol foam or water fog. Blanketing effect 
needed to snvther fire. Water may be ineffective but can be used to cool fire-exposed 
containers. 

Lt is a dangerous fire hazard and a moderate explosion hazard when exposed to heat or 

Fifiafydters should use self-contained breathing apparatus when this material is involved 
Vapors can flow along surfaces to distant ignition sources and flash back. 

in a fire situation. 

SECTION V, REACTIVITY DATA 

rhis solvent is stable at ordinary working conditions. Explosion hazards can exist at 
elevated temperatures. No hazardous polymerization will occur. It may react vigorous1 
with oxidizing materials. Thermal degradation products include highly toxic fumes of 
phosgene, oxides of carbon and nitrogen. 

Explosions have occurred with mixtures of ethylene dichloride with liquid amwnia or with 
dimethylaminopropylamine. Finely divided aluminum or magnesium metal may be hazardous 
in contact with liquid. 

GENZUMPUB'LZSHZNG 



No. 359 

,^“Jh_ 
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SECTION VI, HEA.LTH HAZARD INFORMATION TLv 10 ppmor 40 mg/m3 (See Sect II: 

ahalation of this solvent can produce irritation and intoxication effects. Systemic 
tqxicity from overexposure occurs in the liver, digestive tract, kidneys, adrenal gland 
and nervous system. Nausea, vomiting, depression, and diarrhea are signs of intoxicati 
Skin contact will defat the skin and cause strong irritation or burn on prolonged con- 
tact. It is an eye irritant and liquid in the eye can produce serious injury (clouding 
of cornea) if not removed promptly. Human, ora1LDL.o is 845 mg/kg. 

IRST AID: 
Eye contact: Wash eyes promptly for 15 minutes with running water. Get prompt'medical 

attention! 
Skin contact: Wash contact area with soap and water; replace skin oils with an approve 

lanolin lotion. 
Inhalation: Remove victim to fresh air, Restore breathing if required. Get medical 

help. 
Ingestion: Give 3 glasses water or milk. Obtain immediate medical attention for stems 

lavage. Induce vomiting when medical help unavailable. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PRDCEDURES 

aport to safety coordinator, Exclude from area personnel notassignedto clean-up and 
those without protection against inhalation of vapors and contact with liquid. Provide 
adequate ventilation. Remove ignition sources, Absorb spill on paper. vermiculite or 
other absorbent and place in covered metal container for disposal. 

ISPOSAL: Burn in an approved, scrubber-equipped, incinerator, or (for small amounts on1 -c__- 
in an open ditch away from buildings and people, A licensed chemical waste disposal 
company can also be used, Follow Federal, State and local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

entilation must meet TLV requirements, Heavy vapors will collect in low areas; use 
proper hood design for heavy vapors. Exhaust fans should be explosion proof, 

;e this volatile solvent in properly exhaust ventilated area only; hoods should maintair 
LOO lfm face velocity minimum. Air supplied or self-contained respirators are ne'eded 
for non-routine use above TLV and for emergencies. 

2ar butyl or neoprene gloves to prevent skin contact. Wear goggles or safety glasses 
in areas of use. Use impervious aprons to prevent skin contact. 

rovide eye wash stations and safety showers in areas of use. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

tore in a clean, cool well-ventilated area. 
utside or detached storage of this flammable material is preferred, Store small quanti- 

ties in brown bottles or opaque containers as this solvent is light sensitive. No 
smoking or other ignition sources in areas of use or storage. Use spark-proof tools. 
Ground and bond metal containers for liquid transfers to prevent static sparks. 

revent skin contact! Promptly remove contaminated clothing and launder before reuse. 
Avoid inhalation of vapors: Handle as a potential carcinogen; limit exposure to as fek 
workers as possible. 

MIS, 

I 
GENIUM PUBLISHING J 
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COMPOUND NO. 13 

1,4-DIMETHYLBENZENE 



I No. 318C 

MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATIO’\I 

1145 CATALYN STREET 
SCHENECTADY. NY 123031836 USA 

1518) 377-8855 
GP f E-XYLENE 

‘\ 
h. 

GfNlUM PUBLISHING COUP. Date November 1980 

SECTION Ia MATERIAL IDENTIFICATION 
iTER1A.L NAME: p-XYLENE 
ZSCRIPTION: An-Aromatic Hydrocarbon 
rHER DESIGNATIONS: C6Hq(CH3)2, 1,4-Dimethylbenzene, E-Xylol, 
CAS WOO0 106 423 

WFACTDRER: Available from many suppliers, including EXXON Company USA 
and Shell Chemical Company. 

SECTION I I, INGREDIENTS AND HAZARDS 

rlene (E-isomer) 
rher C7 to C9 Hydrocarbons* 

'Material may contain ethylbenzene (8-hr TWA 100 ppm) an 
traces of toluene, Cg aromatic and aliphatic hydro- 
carbons. 

Qurrent OSHA standard and ACGIH (1980) TLV. NIOSH rec- 
ommends a lo-hr workday, 40-hr workweek TWA of 100 pp 
and aceilinglevel of 200 ppm (10 min. sample). 
TLV set at a level to 

F 
revent irritant effects and CN 

depression. Selected or mutagenicity and teratogeni 
testing in PY80 by EPA under TSCA. 

tY 

HAZARD DATA 

8-hr TWA 1100 ppm (S1 
or 435 mg/m3 

Rat, oral 
LD50 5000 mg/kg 

Rat, inhalation 
LCLo 4912 ppm/24-1 

Goldfish, LD50 
18 mg/L, 24 hrs 
(ASTM D1345) 

TECTION III, PHYSICAL DATA 

jiling point, deg C ------------ 138 Specific gravity (25/4 C) --------- 0.857 
ipor pressure at 25 C, mm Hg --- 8.6 Melting point, deg C __-___-_--- 12-13 
lpor density (Air=l) ----------- 3.7 Molecular weight --_--__----------- 106.17 
llubility in water --------- Insoluble 

)pearance 6 Odor: Clear, colorless plates or prisms at low temp. A clear, colorless 
liquid at >13 C. Threshold odor concentration 0.47 ppm. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and ?iethod 1 Autoignition Temp. 1 Flammability Limits In Air 
25 C (CC) 1 986F I % - +- 1.1 6.6 

vtinguishing Media: Use dry chemical, foam, Carbon dioxide. A water stream can scat- 
ter flames. A water spray may be used to cool fire-exposed containers. 

nis flammable liquid is a dangerous fire hazard and a moderate explosion hazard when 
exposed to heat or flame. Heavier-than-air vapors can flow along surfaces to distant 
ignition sources and flash back. 

irefighters should use self-contained breathing apparatus. 

SECTION V, REACTIVITY DATA 

nis material is stable in closed containers at room temperature. It does not poly- 
merize. 

t is flammable (OSHA Class XC liquid) and can form explosive mixtures with air. Keep 
away from sources of heat, sources ofignitionand strong oxidizing agents. Thermal- 
oxidative degradation in air can produce toxic vapors and gases, including carbon 
monoxide and oxides of nitrogen. 

GENIUMPUl3LISHING 
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SECTION VII HEALTH HAZARD INFORMATION 1 TLV 100 ppm or 435 mg/m3 

No. 318C 

e , 
I 1 

Xyil.;esk;ntoxic by all portals of entry. It is an irritant ot the eyes, mucous Inem= 
* ; at high cont. it causes narcosis. Percutaneous absorption is slow and can 

cause a dermatitis attributed to its defatting properties with prolonged contact 
causing formation of vesicles. Acute e osure 
and minor effects upon liver and kidney T 

to itEo;:pors may cause CNS depression 
unctions. . >200 ppm can cause anor'exia 

nausea, vomiting, dyspnea, vertigo, incoordination, and conjunctivities. Very high 
cont. can cause chemical pneumonitis and pulmonary edema. Cont. of lO,OOO-30,000 ppm 
may produce anesthesia within one minute. 

FIRST AID: 
Eye Contact: Flush with running water for 15 minutes, including under eyelids. 
Skin Contact: Wash with soap and water. Remove contaminated clothing promptly. 
Inhalation: Remove to fresh air. Restore breathing if required. 
Ingestion: Get medical attention immediately! Give white mineral oil demulcent and 

saline cathartic, but do not induce vomiting unless directed by a physician. 
Maintain observation of patient for possible delayed onset of pulmonary edema. 

-- 
SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

tiotify satety personnel. Kemove all ignition sources~~~n 
Use vermiculite or sand to absorb spill; scrape up with nons 

1 
arking tools and place 

in a covered metal container. The absorbed material may be urned in an open pit or 
placed in cardboard boxes and .burned in an incinera 
away from sensitive locations with a water stream; EP 

rh sgilled liquid can be flughe 
open ar a not to sewer. 

DISPOSAL: Atomized into an approved incinerator, or disposed of via a licensed solvent 
disposal company, or Belliot process for oxidation destruction of gaseous organic 
cmpds (i/20, pg 380). When large amounts are involved reclaimation procedures may 
prove economical. Follow Federal, State, and Local regulations. 

May be toxic to aquatic life. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
El 

.P .' 
h 

Provide general ventilation and efficient exhaust ventilation (explosion-proot equIpmen 
to meet TLV requirements and to control heavier-than-air vapors. Use >lOO lfm face 
velocity for exhaust hoods. 

When fumes are <lo00 ppm, 
Respirators to be available for nonroutine or emergency 

a chemical cartridge respirator with full facepiece and organ 
vapor canister is warranted; at >lO,OOO ppm, a self-contained breathing apparatus wit 
full.facepiece operated in the positive pressure-demand mode is used. CAUTION! The 
lower explosive limit is approx. 11,000 ppn. 

Buna-N rubber gloves and aprons should be worn to prevent contact of xylene with thie sk 
Safety glasses or 

% 
oggles should be used for eye protection and eyewash stations shou 

be readily accessi le to use areas. 
Comprehensive preplacement and biennial medical examinations to be directed toward, but 

not limited to, liver, kidney, gastrointestinal disorders, skin irritation, and the 
central nervous system. 

, 

I 

d 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed containers in a clean , cool, well-ventilated area, away from sources 
heat, sources of i nition and strong oxidizin 
physical damage. iii ond and ground metal 

agents. Protect conta:;;;:dfrom 
conta ners when P transferrin 

a 
USE! 

metal safety cans for small amounts. Use nonsparking tools for wor in solGent areas 
No Smoking in areas of use, storage, or manufacturing. 

Prevent skin contact and remove contaminated clothing promptly. Avoid repeated or pro- 
longed breathing of vapor. Do not ingest! 

e. 

. 
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COMPOUN!D NO. 14 

ETHYL BENZENE 



I 
No. -m 

385 

MATERIAL SAFETY DATA SHEET ETHYL BENZENE 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY. NY 12303.1836 USA 

(518) 377-8855 GfNIUM PUBLISHING CORP. 1 Date August 1978 

SECTION Ia MATERIAL IDENTIFICATION 

UTERIAL NAME: ETHYL BENZENE 
3THER DESIGNATIONS: Phenylethane, Ethylbenzol, C2H5C6H5, CAS# 000 100 414 
MANUFACTURER: Available from several suppliers. 

SECTION II, INGREDIENTS AND HAZARDS 

Ethyl Benzene 

*Current OSHA permissable exposure level. A Standard 
was proposed by OSHA in October 1975 which includes 
an action level of 50 ppm, and detailed requirements 
of monitoring, medical surveillance, employee train- 
ing, etc,; when exposure exceeds 50 ppm. It has not 
yet issued as a legal requirement. 

SECTION III, PHYSICAL DATA 

:a 100 

HAZARD DATA- 

8-hr TWA 100 ppm* 

Human, inhalation 
TCLo 1OCl ppm for 

8 hr (irritation) 
Rat, Oral LD50 
3500 mg/kg 

Boiling point at 1 atm, deg C -- 136 Specific gravity 20/4C ------- 0.867 
Vapor pressure at 25.9 C, mm Hg - 10 Volatiles. % -------w--------.-- ca 100 
Vapor density (Air=l) ---------- 3.66 Evaporation rate (BuAc=l) -w-<-v Cl 
Water solubility at 20 C Wt. % - 0.015 Melting point, deg C C------.-- -95 

Molecular weight __-_---_---_.-_ 106 ,I6 

Appearance 6 Odor : Clear, colorless liquid with an aromatic hydrocarbon odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Method 1 Autoknitis Temp. 1 Flammability Limits In Air 
59 F (15 C) (closed cup] 810 F (432 C) I Volume % 

eE 
1.0 6.7 

Extinguishing media: Carbon dioxide, dry chemical or "alcohol" foam, A water spra 
may be ineffective to put out fire, but may be used to cool fire-exposed containe: 
A stream of water can spread fire of burning liquid. 

This is a'flammable liquid (OSHA Class IB) which can readily form explosive mixture: 
with air, especially when heated. Heavier-than-air vapors can flow along surface! 
to reach distant ignition sources, and then flash back, Firefi hters should use 
self-contained breathing equipment and eye protection to fight K ires in enclosed 
places. 

SECTION V, REACTIVITY DATA 

This material is stable in storage in closed containers at room temperature. It 
does not polymerize, 

This flammable material should be kept separated from oxidizing agents, strong acid; 
and bases and ammonia. Thermal-oxidative degradation can produce toxic products, 
including carbon monoxide. 

GENIUM PUBLISHING 



No. 385 

SECTION VI, HEALTH HAZARD INFORMATION 

Excessive exposure to vapors will irritate the eyes and mucous membranes of the 
upper respiratory tract. Sustained high levels can produce headache, depression 
of the central nervous system, narcosis and coma. 

Liquid contact is irritating to the eyes and irritation and defatting to the skin, 
leading to dermatitis on prolonged or re 
aspiration of liquid into the lungs sma P 

eated exposures, Ingestion may lead to 
1 amounts of aspirated ethyl benzene 

cause extensive edema and hemorrhage of lung tissue, FIRST AID; 
Eye contact: Wash eyes well with plenty of running water. Get medical help if 

irritation persists. 
Skin contact: Wash exposed areas of skin. Promptly remove contaminated clothing. 
Inhalation: Remove victim to fresh air. Restore breathing if necessary. Get 

medical help for serious exposure. 
Ingestion: Get prompt medical help! (The danger of aspirating ethyl benzene into 

the lungs indicates medical direction before inducing vomiting.) 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

Personnel involved in leak or spill control and clean-up must use protective equip- 
ment to avoid inhalation of vapors and contact with liquid. Eliminate ignition 
sources, Provide maximum explosion-proof ventilation. 

Pick-up spilled material for recovery or disposal. Absorb with sand, etc. for dis- 
posal in a sanitary landfill or with paper towels or cloths for burning. Water 
can be used to flush liquid away from sensitive areas to special catch basins or 
ground, but not to sewer or surface water. 

,e.uc- DISPOSAL: Scrap material can be burned in approved incinerators in accordance with 
Federal, State and local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide expolosion-proof general and local exhaust ventilation to meet TLV require- 

ments. Approved respirators must be available for non-routine or emergency use. 
A full-face respirator with organic vapor cartridge can be used up to 1000 ppm; a 
gas mask with organic vapor canister can be used up to 5000 ppma a self-contained 
respirator is needed for high and unknown concentrations of vapor. 

Use impervious gloves and clothing and a face shield to prevent repeated or prolong 
contact with the liquid, 
used. 

Where splashing is possible chemical goggles should be 
Clothing contaminated with ethyl benzene should be promptly removed and no 

reused until free of the contaminant. 
Exposures above the action level, liquid contact, or working where fire and explosi 

hazards exist may require instituting employee training, medical surveillance, 
vapor concentration monitoring, record keeping, etc. when the proposed standard 
issues, 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
Store this material in tightly closed containers in cool, well-ventilated areas, 

away from oxidizing agents, heat and sources of ignition. Use non-sparking tools 
around this material, 
transfers of liquid, 

Containers must be electrically bonded and grounded for 
Use safety cans for small amounts. No Smoking: where this 

material is stored or used, 
Screen workers for history of kidney, liver, skin and lung problems which could glv 

increased sensitivity and risk in ethyl benzene exposure, 
Avoid breathing of vapors and contact with liquid, Do not Ingest. Chronic proper- 

ties are not fully known: use with care, 

DATA SOURCE(S) CODE: 2-9. 11. 12 

GENIUM PUBLISHING 



COMPOWD NO. 15 

FLUORANTHENE 



FORMGLA: CldHlO 

r A. -.. i SYNONWS 
- .I BEXZOFLUORWE 

IDRYL 
1,2-(1,8-NAPK) BENZNE 
3,2 -BE?ZACENAPHTHRfE 

BENZENE, 1,2-(1,8-NAP-)- 
BENzO(JK)FLUORENE 
8,9-BEh~OFLUORWTHENE 
OHS09910 

PERMISSIB'LE EXPOSURE LIMIT 
NONE ESTABLISHED 
INDEFINITE ANI= CARCINCKXX (RTEC) 
MUTAGENIC DATA (RTEC) 
CERCLA HAZARD RATINGS - TOXICITY 1 - IGNITABILITY 0 - REACTIVITY 0 - 
PERSISTENCE 3 

IEZ3iA'izLL' DANGEROUS TC LIFE OR HEALTH CON~ZKi'F&TIOh!: NCXC SPECIFiED 

PZSIp& DESCRIPTION 
COLORLESS SOLID, hEEDLES 

OC): 225 F 

CO?5Z'JS?ZBLf 
CO!'ZWSTIELE 

S5?L,c)YZS SHALL ENSURE T:HkT CLOTHING COhTIELK,INATED KTH THIS SUESiAN",E 
IS P;kC?n IN CLOSED COKAIh~XS FOR STOiZACE UNTIL IT CAN EE DISCARDED OR 
tJNrz1 L i.z EMPLOl~ PRfWiDES FOR THE RZM3VAL OF THE COhTAMiNANT FRO!4 THE 
CLOTHiNG. IF T"Z CLOTHING IS TO BE LkUN!ERZD OR OTmtISE CLEANED TO 
R%OVi: TI-Z COKA.YiNAh~ , Ti-i EMPLOYER SHALL Ih’fOR?! TE PERSON PERFOWJNG 
Tii CLEANING O? THE HAZAXD3US PRWZRTIES OF THE SUESTANCE. 



. 

WASH HANDS THOROUGHLYWIIH SOAP OR HILDDETERGEhT W WATER BEFORE 
EATING, SMOKING, OR USING TOILE'T FACILITIES. /r .a-. 

ROUTINE CHANGING OF WORK CLOTHING 
PlpLOYERS SHALL ENSURE THAT EMPLOYEES WHOSE CLOTHING MAY HAVE BECOME 
CONTAMINATED WITH THIS SUBSTANCE CWWGE INTO UNCOd!AXiNATED CLOTHING 
BEF'ORE LZAVING THE WORK PREUSES. 

C'WTHING REMOVAL FOLLOWING ACCIDENTAL CmAMINATION 
WLOYERS SHALL ENSURE THAT NON-IMPERVIOUS CLOTHING WHICH BECOMES 
CONTAMINATED WITH THIS SUBSTANCE BE REMOVED PROMPTLY AK3 NOT REWRI\ 
UhTIL THE SUBSTANCE IS REMOVED FRW THE CLOTHING. 

SPECIFIC EMERGENCY PROVISIONS: NDNE RE?UIRED 

RESPIRATOR SELECTION (UPPER LIKIT DEVICES PEWITTED) 

NO SPEC ADVZSE . 

- CHEXIrO.L CARTRIDGE RESPIRATOR 6;ITH Ah' ORGAKIC VAPOR CARTFiIDGE: 

HIGH LEES 
- SELF-Z Of~YAIhED BREATh'ING A?PkRATCS KiTE; A FULL 

HC03 

FIREFiGf-ZIEY'S 
-S EL'-CO~,TAiIE,D BREATHING ATPARAXS W:TH A FJLL 

fiF2.T AID ?RGZD-JRES FGLLOKING EXPDSURE 
IF A PERSOK BREAT--S IX LARGE ?&Wh~S OF TBIS CIZZICAL, MOVE TiZ 
DIPOSED PERSOK TO FRESH AIR AT ONSE. IF BREATKING HAS STG??ED 
PERFOR ARTIFICIAL RESPIRATiON. KEEP THE AFFECTED PERSON WAW 
Am AT ii?ST. GET KEDICAL ATTEhYIOX' AS SXX AS PCSSIBLE. 

. 

CAS NmZR: 206-44-o 



COMPOUND NO. 16 

LEAD 



J. 7. Baker Chemical Co. 
222,Red School Lane Phillipsburg. N.J. 06865 

24.Hour Emergency Telephone -a (201) 859-215’ 

Chemltec II (800) 424.9300 

1 
National Response denter # (800) 424-8802 

L2352 -01 Lead, 1000 ppm (0. iOO% W/'Ul Page: I 

Effectlwe: 11/20/35 Tssued: lli~O/EE 
*************************************************** ******P********R************* 

SECTION I - PRODUCT IDENTIFICATION 
******************************************************************************** 
Product Name: Ledd, lnO0 ppm tO.lDO& w/u) 
Furmuia: Pb304 in HNO, 

3 

Formula Wt: 207.20 
CGS No. : 00000-00-o 
Product Codes: 6930 
**********t************************************* *******************************= 

PRECGUTiONaRY LBEELLING 
************** ****************************************** ************************ 

rlGlE!iAiiE NOWE 
Lahoretnr\~ Frotectiue Eculoment 

Precautionarxl iabe? St,h?,emant,s 

DANGER ! 

CFlIJ SES BIlRIi~ 

HGRMFUL IF SW~LLOLIEB 
Do not get in eyes, on skin, on clothing. 

fiwoid breathing vapor. Keep in tightly closed cont.ainE:r. Use with adequate 
ventilation. Wash thoroughly after hanSling. 
**************************************** *****************I********************** 

SECTTON 11 - HGZFiRDGUS CQMFCNENTS 
*~*************E** **************P****************~****************************** 

Combonent s 
r:as y. ( 

Leidd ‘Oxide o-1 1314-41-6 
Nitric &id 1-2 3693-37-2 
**~****Y*******P***D**********************************~~ -**** ******************** 

SECTION III - PH'fSICgL DfiTFi 
*=************************** *******************L*****~*********************=***= 
Boiling Point: 100DC ( 212'F) Vapor Pressure(mmHg): N/R 

t-kiting Point: 6°C ( 32°F) Vapor Density(air=l): N/G 

Continued on Page: 2 



,I. T. Baker Chemical Co. 
222 Red School Lane Phdllpsbur9. N.J. 08865 

24-Hour Emergency Telephone -- t201) 859.2151 

Chemirec d (bO0) 424.9300 
National ResDonse Center Y (800) 424-8802 

L2=352 -r;l Lead, li;OO iipm i 0.100% w/v) page: 7 
Effective: llA!D;‘6S Issued: lli'20.45 
====LzIIIIILIIZ Dfl=P=SEID=ll*-Lll==~=~-~.==~~*~~~~=~=~~==~~~=~~~~~~~~*~~~~~**~~~ 

SECTION III - PHTSICRL DR’i’R (Continued) 
p=~II~IIP.IIIDILIPII~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Specrfic Gravity: 1.00 Evaporation Rate: N/a 
:Hp 1) (Butyl Flcetate=l) 

SI-lubllit\~(H,O): Complete (in all proportions) % Uolatiles by Volume: NI’R 
L 

A~fpf?&rance b Odor: Clear, colorless solution. 
;=======I==- -== eEllP==LE;*PIELPIICItllL=II ZZzcLf =elllIlSDe=DCI=II=LI=--*-=====---= 

SEOTTON IV - FIRE AND EXFLOSION KfiXiRD DQTa 
iLL====~=====I=E------5=-ILPrIDIPPIIIPII====~ -_---- SLlllltDIIPPPILTILI==-====~===~~=-= 
CT r.ash Fo;nt: N/A NFPR 704t-1 Rating': 3-o-o 

S:iac: *l F? re-Flaht~nu Procedures 
F1refrghiers should Wear proper Protective equipment and self-contained 

,-7 .aI hl rath;nrj apparatus with full facepiece operated in positive pressure mode. 
.: : 

1 w 2 (.,,j:;jes Produced -. 
nitrOgEr Osld.55 

i. 

E=r=PLr===E==P==------ePIL ------ ===I =E======rEr=PIPIDtDS====IP=I=DI=I2=P=StL========== 

SECTION-I u - HEGCTH Xi;;ZfiRD DFiTA 
==;_---r=;============ _--- eEPE==eEO===r===DDI=rOEE=I===P=====D============~~====== 

Tilreshold Lirrj1.t Value ITLU/TWR): 0 .lS mg,,‘m 
3 

[ PPm; 

T:;wicitl : I LD so (:Pr-rat)(mg;'ky) - 630 

E:f fect.5 of Overex3osufe 
Li.quid ma\> cause burns to skin and eyes. 
Uapors ma;: be irritating to eyes, nose and throat. 

Inhalation of vapors may cause coughing and difficult breathing. 
Chronic effects.resultlng from low level exposure to lead compounds 
may include anemia, kidney dama'ge, impaired et)r:sight., arid lead 
build-up in the central nervous system (particularly the brain). 

Emaroencv and First Fiid Procedures 
CRLL R PHYSICIAN. 
If swallowed, do NOT induce uomiting; if conscious, give water, milk, or 
milk of magnesia. 

In case of contact, immediately flush eyes or skin with plenty of water for 
at least 15 minutes while remouing contaminated clothing and shoes. 

,?%a Wash clothing before re-use. 

:im ioxiclty test results are listed for the solute. 

Continued on Page: "3 



J. T. Baker Chemical Co. 
222 Red School Lane PhiliiDsbufg.N.J.08865 

2A.Hour Emergency Teleohone -- (201) 859-2151 

Chemtrec I (800) 424.9300 
National Response Center # (800) 424.8802 

LZ352 -01 Lead, 1300 ppm (O*li30% WI'VI Peep: 3 
Effective: 11~.'2Oi8S Issued: 11~=?0/85 
IIIIIIIL*ZLPIlPLLPCI~~---===-=-~=~--~-*=~~*-~~~*~*~~~~~~~==~~~~~*~~*-~~~=~~~~~=~ 

SECTION UI - REFICTIUITY DGTG 
llpLIPttllLItP*ttleP*~~*=*~~~~~~~*~=~~=~~~~.~~~=*~*~~~~=~~~~~~~~=~~~~~~~=~~~~~~~ 
Stability: Stable Hazardous Pol\ymerization: Will not occur 

Conditions to Rwoid: none documented 

Incompatibles: strong reducing agents 

Decomposition Products: oxides of nitrogen 
--l*eLllltLPEIILII=I-*~-===-=====----=*=======-==~=-*===~=~==-======== IIIEPIIEIP- 

SECTTON UII - SPILL WD DISPOSAL PROCEDURES 
5==I===IH==e===PrE=EIILtPtS =IDrP=eILIIIILLIIPPPPt=P L===PrDlrr5PIEIEEIPrOPIL=ISDE 
C+ens to be taken in J L. the event of a sol11 or distzharrre 

iJear self-contained breathrng apparatus and full protecthue cloth>ng. 
Stop leak if you can,do so wlthout risk. Use ua!.er spray to reduce uay;ots. 
Take up wjth sand or other non-comb~.lstlble absorbent matarIa and place 
into container for later disposal. Fiush spill erea w1t.h wai.er. 

D1ssn5al Procedure 
Dlspcse In accordance with all ap?licab?e federal, state, and lacal 

., ' -." “ environmental regulations. 
i 

E?A Hazardous Waste Number: DC132 (Corrosive Waste) 
====XtLE=e=EtE==LIP =IDIP=SPr=5=51E=LE ====-----PIY=PIEzPZ= ----- E==BI=t=rr===ZP==E===II 

SECTTON UIII - IKDUSTRIGL PRr;TECTIUE EQUiPr-lEi4T 
=----===e====e======= _--- E===I=PIPI====55==ED=~==II=P=Ef ====z= zc=Pt===Dr=fLSL=l=A 

Eye/Skin Protection: This is a laboratory-use product for which ncl 

industrial protective equipment has been 
desigrrated. 

t===================IE=tPEID=SPL= PPI==IIO=r=le===LrEP-----ISleXDP-----e=I==~===~ -v--e e--v- 

SEcTlOt IX - STORRGE GND Hfi:-:DLING PRECWT“TOtIS 
==========03==========2== ===S===P==ellD=LSr==Le ==PI=t==I=====P====YXIS===eELelOL 

SGF-T-DRTATM Storage Color Code: 1Jhlt.e 

Snecial Precautions 
Keep container tight151 closed. Store in corraslon-proof area. 

====rzErP =OP=I=SP=PPLP=II-----ID========~~================~==~=========--,=====~==~ -w-v- 

SECTION X - TRRNSPORTRTION DRTa AND F\DDITT'3NQL INFORMGTiOt4 
IEPEEIIPL=ES==PP=C=rP==PEIE==115=LPEPIP =IP===EEI=L==YI=ILPPZpLIPIDriLP==PSt=tPL~ 
DGMESTTC (D.O.T.1 

Proper Shipping Name Nitric acid, 40% or less solution 
Iiazard Class Corrosive material (liquid> 
TJN/NR NF11760 
Labels CORRCSTUE 
Reportable Quantity 1DliC LZ.s. 

.r-.;-, 
j 

2 

Continued or1 Parje: C 
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J. T. Baker Chemical Co. 

222 Red School Lane Ph~ll~oSbUrCJ. N.J. 08665 
Z&Hour Emergency Telephone -- (201) 859-2151 

Chemtrec II (800) 424.9300 
National Response Center II (800) 424-8802 

L-2352 -01 Lead, 1000 ppm (0.100% w/u) Page: 4 

Effecilwe: 11/201’35 Issued; i1/'20/65 
-******************t**************************************:******** .sz************- 

SECTION X - TRGt4SPORTQTiON DaTFI QND ~DDITIONFIL INFORb~QTION (Continued) 
************************************************************************:******** 

?roper Sh~pplng Name Nitric acid, solotiorl 
Hazard Class 8 
r~ri4a UN2031 
LhLiRlS CORROSIUE 
*z-i---- ----************************************ ***************t********************= 
fi,.,a * Nut Applicable or Not available 
w-e 
The 1nformatton published in this Material Safety Data Sheet has been compiled 
f r Orrl r~ur erperiance and data presented In various technical publications. It is 
the user's rrsponslbility to dttermlne the suitabilit\l of this informatlon for 
1. ht: aduptiorl of r~5ctssary safety precautlnns. IJe reserve the right to revise 
Mdter lel Safety Data Sheet.5 periOdiCall] as new informatlon becomes avaIlable. 

,- -<-. 
p 
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MERCiJRY 

COMPOUND NO. 17 



I No. 26 

MATERIAL SAFETY DATA SHEET MERCURY 
GENIUM 6’UBLISHING CORPORATION 

1145 CATALYN STREET r 

,-. W 

SCHENECTADY, NY 12303.1836 USA 
(51 8) 377-6855 

Revision B 
-- 

GFNlUMPUBlISHINGCORP. 1 ~~~~ Sept:ember 1981 

SECTION I, MATERIAL IDENTIFICATION 
iATERIAL NAME: MERCURY 
ESCRIPTION: A liquid, metallic element. 
THER DESIGNATIONS: Quick Silver, GE Material BZlY4, CAS i/007 439 976, Hg, Hydrargyrm 
ANLJFACTDRBR: Available from many sources. 

SECTION II, INGREDIENTS AND HAZARDS 

iercury 

*ACGIH (1981) TLV. Current OSHA standard is 
0.1 mg/m3 ceiling level. 

x IIAZARD DATA 

%lOO %-hr TWA 0.05 mg/m'* 

Women, Inhala ion 
TDLo 150 5 ug/m /46D 
TFX: GI, CNS. 

Human, Oral 
LDLo 1429 mg/kg 

SECTION III, PHYSICAL DATA 

soiling point at 1 atm, deg C -- 356.6 
Japor press. at 20 C, mm Hg ---- 0.0012 

Specific gravity (H2Oil) --------. 13.5 
Melting point, deg C ------------ -38.9 

at 126 C, mm Hg ---- 1 Atomic weight ____--___----------. 200.61 
Jater solubility _------------- nil Atomic nmf,er me__ - _____ -___--_-e. 80 

4ppearance & Odor: A silvery, dense mobile liquid, no odor. (Vapor has no 
warning properties). 

SECTION IV, FIRE AND EXPLOSION DATA LCIWER UPPER 

Flash Point and yethod I Autoignition Temp. 1 Flammability Limits In Air 
Noncombustible I I 

Extinguishing Media: -3= Select extinguishing media suitable for surrounding :re. 
Mercury is nonflammable and nonexplosive in air. 
When exposed to high temperature, mercury vaporizes to form extremely toxic fumes. 

When this material is involved in a fire, firefighters need to use self-oontained 
breathing apparatus. 

SECTION V, REACTIVITY DATA 

Mercury is a stable metallic element. It will react slowly with oxygen when heated, anC 
it reacts with halogens; for example, at 200-300 C a flame forms when a jet of 
chlorine gas is directed over mercury. 

Mercury dissolves (reacts) in oxidizihg acids, such as nitric; but it does not dissolve 
in hydrochloric acid. 

Boron phosphodiiodide will ignite in mercury vapor. The following can give explosive 
mixtures with mercury: acetylene, ammonia, chlorine dioxide, nitric acid plus ethanol 
and methyl aside. 

cOpyr@ht G 1984 Gdum Publish& Corpcwation 
Ann) mmmercipl ust wkbout publisher’s spcd!k permission is prohibited. GENZUhiPUBLZSHZNG 



No. 26 
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SECTION Vi, HEALTH HAZARD INFORMATION I TLV 0.05 mg/m3 (See Sect II). 

-Eye Contact: Flush with running water for 15 min. 
'Skin Contact: Remove contaminated clothing. 

including under the eyelids. 

*znhalation: Remove to fresh air. 
Wash affected area with soap and water. 

-= Restore and/or support breathing as needed. Administt! 
iem. pqeumonitis. 

r Trnc-WI ITT\. 

02 for cl 
Ingestion: - 

seek medical assistance for further treatment, observation and support. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

B 

Gastric lavage with 5% solution of sodium formaldehyde sulfoxylate, follow,? 
-;~m;c~HC03, and finally leave 250 cc of the sodium formaldehyde sulfoxylate in the 

. 

llotify safety personnel of leaks or spills. Provide adequate ventilation. Clean-up spill 
promptly. A suction bottle with a capillary tube for small amounts can be used. Vacuum 
cleaners may be used provided they have special mercury absorbent exhaust filters. Cal 
cium polysulfide with excess sulfur can be sprinkled into cracks or other inaccessible 
places to convert mercury globules into the sulfide. Collect picked-up or scrapped mer 
cury in tightly sealed containers for reclaim or for disposal. Do not discharge mercur 
down the drain! 

DISPOSAL: Mercury should be salvaged for purification, Sell to a salvage company when 
local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

- rovide adequate exhaust ventilation to meet TLV requirements in the workplace. Opera- 
tions requiring an exposed Hg surface should reduce the temp. of Hg to limit vaporiza- 
tion and minimize vapor exposure by using a local exhaust. 

Self-contained breathing apparatus can be used up to 5 mg/m3 with a full facepiece above 
1 mg/m3. Positive pressure-type air supplied breathing equipment has been recommended 
above 5 mg/m3. 

Avoid eye contact by use of chemical safety glasses. Wear rubber gloves and protective 
clothing appropriate for the work situation. Separate work and street clothing. Store 
work clothing in special lockers. Showers to be taken before changing to street clothe 

Provide preplacement and periodic medical exams for those regularly exposed to Hg, with 
emphasis directed to CNS, skin, lungs, liver, kidneys and G.I. tract. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed unbreakable containers (polyethylene) in a cool, dry, well-ventilated 
area away from sources of heat. Protect containers from physical damage. 

!lercury evaporates very slowly. Spilled Hg forms many tiny globules that will evaporate 
faster than a single pool and can develop a significant concentration of vapors in an 
unventilated area. Such vapors can be poisonous, especially if breathed over a long 
period of time. Heated Hg evolves high levels of toxic vapors. 

hvoid direct contact with mercury. Follow good hygienic and housekeeping practices. Con- 

~:r.Z&9Z~ofnwZf area floors and counter surfaces to be smooth, nonporous. No eating 
JOT Classification: O%?' c 
1ATA SOURCE(S) CODE: 2-12,16,31,37-40,44 
--, . APPROVALS: ;!; j,(., m, d’$t--) 



COMPOUND NO. 18 

METHYLENE CHLORIDE 



MATEFUAL SAFETY DATA SHEET 

MSDS # ,- 310 
,,. L&m. 

GENIUM PUBLISHING CORPORATION 
METHYLENE CHLORIDE 

Revision 15 
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 

--QI 
Issued: 
Revised: September, 1985 

SECTION 1. MATERIAL IDENTIFICATION 17 

MATERIAL NAME: METHYLENE CHLORIDE (Revision E) 
OTHER DESIGNATIONS: Dichloromethane, FREON 30, Methane Dichloride, CH2C12; CAS#75-09-2. 
MANUFACTURER/SUPPLIER: Available from many suppliers, including; 

DOW Chemical USA 
2020 Dow Center 
Midland, MI 48640 
(517) 636-1000 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 

METHY LENE CHLORIDE 
Y 

ca 100 8 hr TWA: l!O ppm 

H- C-Cl 
or 350 mg/m * ---------------T--‘----- 

Cl 
Human, Inhalation: 
TCLo: 500 ppm/8 hr. 
(Blood effects) __----__-_--_-___-- ----e 

* ACGIH TLV/TWA (198586). OSHA PEL is 500 ppm with a ceiling of 1000 an TCLo: 500 ppm/ 1 year-1 
a permissible peak exposure of 2000 ppm for 5 minutes per any two-hour (CNS effects) __----____--_____------- 
period. Rat, Oral: LD50: 
NIOSH recommends a 10 hr. TWA or 75 ppm with a ceiling concentration of 2000 mg/kg 
500 ppm (15 minute TWA). NIOSH also warns that toxic hazards associatei 
with exposure to methylene chloride are increased by the resence of 
alcohol and/or carbon monoxide and bv heavy labor and smo R, inc. 

SECTION 3. PHYSICAL DATA 

Boiling point, 1 atm . . . . . . . . . . . . ..a. 104’F (4O’C) 
Vapor pressure @ 20°C, mmHg . . . . . . . . . 340 
Vapor density (Air=l) . . . . . . . . . . ..I.. 2.9 
Solubility in water, wt. % @ 20°C . . . Ql.6 

Specific gravity, 25/?5C . . . . 1.32 
Volatiles, % . . . . . . . . . . . . . . . . ca 100 
Evaporation rate (CC14=1) . . . 1.47 
Freezing point . . . . . . . . . . . . . . -140.S°F (-96’C) 
Molecular weight . . . . . . . . . . . . 84.94 

APPEARANCE & ODOR: Colorless liquid with a penetrating ether-like, sweetish odor. The unfatigued recognitio 
threshold for 100% of test panel is 214 ppm. 

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper 
Flash Point and Method I Autoignition Temp. Fhmmabilrty Limits in Air 

None (T.C.C.) 1031’F (555’C) Vol % at 100°C in 0, I+- 12 66.4 
EXTINGUISHING MEDIA: Use extinguishing media that are appropriate for the surrounding fire. Use water spray 
to cool fire-exposed tanks/containers. When heated, methylene chloride forms weakly combustible mixtures in 
air. It will form flammable and explosive mixtures in an oxygen-enriched atmosphere. Methylene chloride ha 
a high vapor pressure; when spilled, its vapor concentration in air may increase rapidly. Containers of 
methylene chloride may rupture violently during a fire. . 

Firefighters should wear self-contained breathing apparatus with face piece and full protective clothing. 
Vapors of methylene chloride can flow to low-lying areas. 

SECTION 5. REACTIVITY DATA 

This material is stable at room temperature under normal storage and handling conditions. It does not under- 
go hazardous polymerization. Methylene chloride is incompatible with alkali metals including sodium- 
potassium alloy, finely powdered aluminum and magnesium, n-Methyl-n-nitroso-urea, and potassium hydroxide, 
and potassium tert-butoxide. Contact with these materials may cause violent reaction or explosion. Pro- 
longed exposure to water may cause noticeable hydrolysis to hiehly corrosive hydrochloric acid when tempera- 
ture is above 60°C. Avoid contact with oxidizing agents and caustics. In organic-enriched atmospheres or 
when heated (>lOOOC> vannrs may be readilv ignited. Evpn=llre to high temperatures (from open flames, hot 
surfaces, welding arcs, etc.) can produce corrosive and toxic thermal oxididative decomposition products 
irIch as hydrogen chloride and small quantities of phosgene. 

srrCrrO~~*~---P=- GENIUM’ PUBLISHIN< . I .- . . *_.. 1 



Revised: 9185 
31u MSDS I -. ISSUed >lETHYLENE CHLORTnF (Rev. E) 

SECTION 6. HEALTH HAZARD INFORMATION TLV 100 ppm (see Section 2) 

.clethylene Chloride enters the body mainly by inhalation and skin absorption. Vapors of methylene chloride 
are narcotic and may cause toxic encephalopathy. Excessive inhalation of vapor (300-700 ppm. for 3-5 hrs.) 
causes slight loss of coordination and equilibrium. Symptoms of overexposure can also include dizziness, 
nausea, tingling of extremities, stupor, lethargy, convulsions and diminished vision. Severe exposures may 
cause unconsciousness and death. Symptoms of overexposure to methylene chloride are usually delayed in onset 
The liquid is irritating to the eyes and may cause burns if not promptly removed. Prolonged or repeated con- 
tact with the skin may cause redness, irritation, dermatitis, frostbite or burns. It may be absorbed through 
the skin in toxic amounts. Ingestion of methylene chloride causes irritation of the gastrointestinal tract 
and symptoms resembling those from inhalation of vapor. Long-term exposure to mild or moderate doses of 
methylene chloride may cause delayed onset (24-48 hrs.) of dizziness, headache, mental confusion, slurred 
speech, double vision and sleeplessness. Medical recovery may be slow. XOTE: Methylene chloride is stored i 
body fat and metabolizes to carbon monoxide, which increases and sustains carboxyhemoglobin levels in the 
blood, reducing its oxygen-carrying capacity. It may damage the liver, kidneys, or blood. Alert medical 
attendants to its secondary hazard. 

FIRST AID: EYE CONTACT: Promptly flush eyes, including under eyelids, with running water for at least 15 
minutes. Get medical attention if irritation persists (in-plant, paramedic, or community). SKIN CONTACT: 
Flush exposed area with water while removing contaminated clothing. Get medical attention if irritation 
persists. INHAUTION: Remove to fresh air. 
Keep warm and at rest. Get medical help. 

Restore and/or support breathing (02 therapy) as required. 
Advise physician not to use adrenalin. INGESTION: Get prompt 

medical help! Do not induce vomiting. If vomiting occurs spontaneously, position victim’s head below 
trunk to resist aspiration hazard. Advise physician not to use adrenalin. - 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 

Sotify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate all personnel from the area except for those involved in clean-up. 
Remove leaking container to safe place if feasible. Absorb small spills with an absorbent material such as 
paper towel or vermiculite. Evaporate off solvent in an exhaust hood and place absorbent in a closed 
container for disposal. Dike large spills and collect for recovery or disposal. Pick up residue with 
absorbent (as with small spi.lls) or flush to ground (not to sewer) to evaporate. Clean-up personnel should 
Rear respiratory equipment and protective clothing to prevent inhalation of vapor and contact with skin/eyes 
DISPCS-\L: Place in closed containers for -- Reclaim waste solvent by filtration and distillation procedures. 
disposal by a licensed contractor, or burn in an approved incinerator. 
ilethyiene chloride is designated as a hazardous waste by the EP.A. The EPA (RCR.\) H.!i. No. is 080 (4OCFR261) 

SECTION 8. SPECIAL PROTECTION INFORMATION 

Pro:ide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. Floor level benti- 
larion and sump ventilation may also be necessary. For emergency or non-routine exposures, k‘ear an appro- 
prlate NIOSH-approved respirator. .A11 electrical service in use or storage areas should have an explosion- 
proof design. hhen handling liquid, wear neoprene, PVA, or vitron gloves and safety glasses. In case of lea 
or spill or unusual handling where repeated or prolonged contact may occur, use protective clothing, apron, 
boots, and splash goggles or face shield as necessary. Remove contaminated clothing promptly and do not reus 
until It has been properly laundered. Eye wash stations and safety shoHers should be readily available in us 
and handling areas.Contact lenses pose a special hazard; soft lenses absorb; all lenses concentrate ir,ritanl 
SOTE: CO and CH2C12 content of workplace air are additive and both must be monitored hhere methylene chlorid 
exposures occur. Preplacement and annual ohysical exams should emphasize the nervous and respiratory system 

liver, kidneys, skin, e;‘es and carboxyllemoglobin levels. Those wit11 a history of cardiovasc-lar .Xscasc or 

who are heavy drinkers or smokers should avoid exposure to this material. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed containers in a cool, dry, well-ventilated area away from combustibles and sources of heat 
and ignition. Open containers slowly and with caution. Protect containers from physical damage. Keep 
containers and storage tanks free of water and moist air. Be careful when handling this compound. Use only 
with adequate ventilation. Don’t breathe vapors. Avoid contact with eyes, skin and clothing. When methylene 
chloride vapors are drawn into the combustion chamber of a space heater, severe corrosion damage to the heat 
er can occur, even at levels well below the TLV. LARC Review (1979) listed animal carcinogenic determinatio 
as indefinite. A substantial risk notice to EPA (TSCA, Be) reports a high incidence of lung and liver tumors 
in mice in long-term inhalation studies at 2000-4000 ppm (1984, preliminary). 
DOT CLASSIFICATION: ORWA DOT I.D. No. UNlS93 LABEL: None (or St. Andrew’s Cross) 
I>10 CLASS: 6.1 
VXIXXWRCEW CODE (See Glossary) 1- 12, 14, 16, 23, 25, 31, 34, 37, 38, 47, 4B.R. 

APPROVALS. cc fc+CCJ, 1 t/g1 
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COMPOUND NO. 19 

NAPWWALENE 



FatMum: ClOH8 

/““““’ 
a sYNm?s 
- WHITE TAR 

IJMTmLm 
NUHTHENE 
NCI<52904 
HomBAu5 
NAWB&LDE, MOLTEN 
UN ;304 
UN 3334 

CAKPHORTAR 
MoTHFLAKEs 
N-IN 
N-IKE 
TARCAMPHOR 
ALBOCARBOh' 
DD2ODORATOR 
OHS16120 

PERYISSIBLF EXPCSURE LIKT 
10 Pm 09% Tcr'A 
10 PPr. ACGIH TWA 
15 PPr. ACGIH STEL 
IxJ~iMEh~kL cARc;Nczm (hYP) 
CEj?",s H;Lszm RATINGS - TOXIC:TY 2 - IGETAEILITY 2 - REACTIV:TY 0 - 

PERSISTZKE 3 

CHZiChL Ah3 PXYSICAL PROPZRTIGS 
lCLKXAR KZiGkZ: 12E 
B31LiNG POIh'T AT 1 ATX, f: 424 F' 
SOJEiLITY IN KATER, G/103 G WATER AT 20C: 0.003 G 
FLASE POihT, CLOSED CUP, f (OR OFEX CJ? IF OC): i74 F 
VAPOR PRzss'JRE Q 20 c, mm: o.c5 m 
ELTING PC'il\Y, F: 177 F 
USE EXPLOS3Z Li?!II iN Xi;, % EY VOLii: 5.5% 
LXZR IX?LOSZ\Z Li>!IT ft; Xi?, % EY VOLLlXS: O.Sk 
ALT01GKTIOK TZXFZ%Zit: S7C F 
S FECIFIC GRAl'iT?: C-9625 A? tl2 F 
VA,z=;~ pkTS--.' ia--- - (AiR=1): 4.4 
C33R T>=cs:-:yp: 0.2 ppx 



,” .._.-.-- _ . .._ 

INCOKPA?IBILITI~ 
STRONG OXIDIZERS 

.+1 aa_ CH'RCHIC ANHYDRIDE 

PERSONAL PROTECXVE EQUIFXEXT 
USE APPROPRIATE PROTECTIVE CLOTHING AND 
REPEATED OR PROLONGED SKIN CONTACT WITH 

EQUIPMEkC NECESSARS TO PREVENT 
THIS SUBSTAKE. 



ESCAPE 
-GAsMAsK 

WITHA& ORGANIC VAPOR CANISTER 
WITH & HIGH-EFFICIENCY P?.RTICUL?+TE FILTER 

-SELF-CONTAINEDBREATHINGAPPARATtJS 

PIREFIGHTING 
- SELF4XhTAINED BREATXING APPARATUS 

WITH A FULL FACE-PIECE 
OPERATED IN PRESSURE-DPIANC OR POSITIVE-PRESSURE: MODE 

ROUTE OF ENTRY INJO BODY 
INHALATION 
SKIN ABSORPTION 

INGESTION 
SKIN OR WE COX!AS 

VISUAL DISTURBANCZ 
OLIGURIA 
ANUFXA 
CONVULS i oh's 
PROTEI hZT”KiA 
CO?&TOSE 
KIDNEY DA%Gf - 
RESPIRATORY FAILJJRC 
OPlIC NZLWTIS 
RZPR3DlJ:TI\Pt EFFECTS IN EX?EXIbfEX?AL 

AXiMALS 
iNZREASED TZND3K mX+ZZS 
ABDO!4Ih'AL PAIN 
ALELl?!IFJ?;A 
XYXED,"3; 
COI3iiC~IVITIS 
D"SUX'b L h . 
KE?AiO.?ZG%1' 
OPTIC hm;?ITZS 
~V?ERc~"Fh" & .- +e.- . 

IF THIS 0ZXIG.L GETS ON ThT XIX, I@!ZDiATZLY WASH COKAKNAZD 
SKIN WITH SOPS OR HiLD DIZi=RSZ?;T b WA?ER. IF TEIS C?ZXI~ 
SOAI(s CLOTHING, Ib2ZDIATEL.Y R3OvE CLOTKING & WASH SKiS WiTH 
SOA? GZ KILD DXXRG3lT & WATER. GZT ZDiCAL ATTZl\YIOX PRO?Z'iLV. 

IF A PZS3h BFZkTEZS IN LARSE AK0Uh.S OF THIS CXZXIrCAL, t/i3VZ TXZ 
EXPOSZZ PZRSON TO FF2ESE AIR Ai OOZE:. IF B"ZA?lilh'G IiFZ STOPPED 
PzRFOiw ARTIF ICIAL RESPiRAXOX. SEX? TEE AFFECiED PERSON WAR!! 
ANT hi REST. GZi EDiChL ATiEIbTiON AS SOON AS PCSSIBX. 



SKIN 
y-2. BLOOD RED BLOOD C&LLS 

LIVZR CplITRAL NERVOUS SYSTEM 
KIDNEYS 

FOLLWING INFORKATIOh' FRET B-U OF MpLOSiVES "PIERGRdCY HANDLING OF 
?iX%RDOUS MATERIALS": 

IF 
* 

l 

l 

If 
* 
* 

MATERIAL ON FIRE OR INVOLVED IN FIRE: 
EZfIiNGUISH FIRE USING AGEhT SUITABLE FOR TYPE OF SURROUNTJING FIRE 
(M4TERIAL ITSELF DOES NOT BURN OF BUWS W:TH DIFFIC'&TY) 
USE WATER IN FLOODING QUANTITIES AS FOG 
USE ALCOHOL FOAM OR CO2 OR DRY CHIXICAL EXXNGUISHEXS 

KkTERiAL IS NOT Oh' FIRE AND IS NOT INVOLVED IN FIRE: 
KEEP SPARKS, FiLA!=S AND OTHER IGNITION SOURCES AWAY 
KEE? blATER1;4L OUT OF WAZER SOURCES AN? S%iERS 

SKI!-! SLFFACE SLZ~CF. 
USE KECXAKiChL DRZXfS OR LIFTS TO R%O\'Z Ifi3SILIZZ3 
OF P3LLUTIOh' Abii PFtXIPIiATES 
EiGl-ZY VOL&.Z=IX, AVDID INHALhiIOIi, VATOiLS OR DlJST A- 
TOXIC 



COMPOUND NO. 20 

PERCHLaOROETHYLXNE 



MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY. NY 12303-1636 USA 
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NO. 313 

PERCHI.0ROIYTHYLBNE 

Revision C -- 

fS18) 377-8855 GfNlUMPUBLlSHlNGCORP. 1 ant.. ~~,,~,,j,~~ 1978 

SECTION I, MATERIAL IDENTIFICATION 
ATERIAL NAME: PERCHLOROETHYLENE 
TriER DESIGNATIONS: Perchlorethylcne,. Tetrachlorcethylene, Ethylene Tetrachloride, 

C12C=CC12, GE Material DSB84, CASU 000 127 184 
ANUFACl'LJRER 6 
TRADENAME: 

BLACO-PER (Baron-Blakeslee); PERCHLOR (PPG); PERK (Stauffer); PERCLENE 
(Diamond Shamrock) 

SECTION II, INGREDIENTS AND HAZARDS 
erchloroethylene plus stabilizer* --------------------- 

Stablized material usually contains a small amount of amin 
and/or phenolic stabilizer, Stabilizers and levels used 
vary with the grade and the supplier, 

*Current OSHA levels. ACGIH TLV (1978) is 100 ppm (skin). 
In 1976 NIOSH proposed a lo-hr TWA of 50 ppm with a 100 
ppm ceiling (15 minute sample). 

IOSH (1978) has warned of possiblecarcogenicitybased on 
animal tests. 

X 

ca 100 

HAZARC DATA 

8-hr TWA 100 ppm** 
with 

200 ppm Ceiling 
and 

300 ppm 5 minute 
peak in any 3 hrs 

Rat, inhalation 
LCLo 4000 ppm,'4 hrs 

SECTION III, PHYSICAL DATA 

>iling point, 1 atm, deg F (C) ---- 250 (121) Specific gravity 20/4OC ---s 1,.623 
apor pressure at 22 C, mm Hg ------ 15.8 Volatiles, % _------------. ca 100 
apor density (Air=l) --------_----_ 5.8-j Evaporation rate (CC14=1) .I 0.27 
ater solubility -------------c---- Negligible Molecular weight ---------- 165.83 

ppearance & Odor: Colorless liquid with pleasant etheral odor whose recognition thres- 
hold (100% of test panel, unfatigued) is 4.68 ppm in air. 

SECTION IV, FJRE AND EXPLOSION DATA 
Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 

Not Combustible I None I N/A 

xtinguishing Media: Use that which is suitable for the surrounding fire. Although not 
combustible, perchloroethylene can be hazardous in a fire situation because of vapor 
generation *nd from thermo-oxidative degradation at high temperature to phosgene (high1 
toxic) and hydrogen chloride (corrosive). 

irefighters should use self-contained breathing apparatus when this material is involved 
in a fire situation. 

SECTION V, REACTIVITY DATA 

erchloroethylene is considered a stable compound under normal storage and handling con- 
ditions. However, vapor exposure to high temperature or electric arcs may cause de- 
composition to hydrogen chloride and phosgene (highly toxic). 

void mixing with caustic soda'or potash. Do not allow hydrochloric acid build-up to 
occur in degreasing tanks (stabilizer exhausted), 

rolonged exposure to sunlight (UV) can degrade unstabilized material. 



No. 313 

SECTION VI. HEALTH HAZARD INFORMATION TLV 100 ppm (skin) (See Sect II) 

?erchloroethylene may cause dermatitis through prolonged or repeated skin contact with 
liquid and irritation, lachrymation, and burning sensation of the eyes by liquid or 
vapor contact. Loss of coordination, narcosis, tremors, abdominal cramps, irritation 
of the respiratory tract, and nausea may result from inhalation of excessive airborne 
concentrations. (600 ppm for 10 minutes may effect the central nervous system.) Very 
high exposures produce unconsciousness and even death. 

FIRST AID: 
Eye contact: Wash eyes with copious amounts of running water to relieve irritation. 
Skin contact: Remove contaminated clothes, Wash exposed skin with soap and water. 
Inhalation: Remove patient to fresh air; restore breathing if necessary. Promptly 

contact physician. Advise doctor c to administer adrenalin. 
Ingestion: If taken internally, induce vomiting, Contact physician promptly; Advise 

doctor not to administer adrenalin. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

Supply maximum ventilation. Confine spill to small area; do not allow run off into sewer 
Those involved in clean-up need protection from liquid contact and vapor inhalation. 
Pick up spill on absorbent solid. 

31SPOSAL: Place in covered container for disposal, Chlorinated solvents in large amount 
should be burned in an approved incinerator with appropriate fume scrubbing. Also , 
consult licensed waste disposal company in your locality and consider recovery o.E per- 
chloroethylene solvent by distillation. Scrap solvent and distillation residues must 
be handled as toxic waste. Follow Federal, State and local regulations for waste 
disposal. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Airborne levels should be kept below TLV levels by use of general ventilation and local 
exhaust ventilation, Provide floor level ventilation to remove these vapors. 

For emergency and non-routine exposure above the TLV approved full facepiece respirators 
shou.ld be used - cartridge and canister types up to 500 ppm, and air-supplied or self- 
contained types above 500 ppm. 

Neoprene, Viton, PVA or PVC coated gloves should be used to prevent skin exposure. Where 
splashing is possible, aprons and protective clothing may be indicated. Appropriate 
eye and face protection should be used, Where eye contamination is possible, an eye 
wash fountain should be readily available, 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

Store in a cool, dry, well-ventilated place in closed containers away from fire hazards. 
High temperature (7OOoC) or intense UV light can decompose perchloroethylene to toxic 
and corrosive materials. Smoking, open flame, welding, etc. should not be permitted in 
area of use or storage, 

It is recommended that workers with blood pressure, heart, liver, kidney cr pulmonary 
problems, with nervous system disorders, with excessive obesity, or with alcohol con- 
sumption problems should not work in proximity to this or other chlorinated solvents. 

One study has indicated possible teratogenic effects. NIOSH has recommended that this 
material be handled as if it were a human 

u? ;zrc;ra;;;g)(Current Intelligence Bulletin 

DATA'SOdRCE(S) CODE: l-9. 12. 21 
* 
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PHENOL 



MATERIALSAFETYDATASHEET 3\ CiP 
MSDSU- 35.5 

GENIUM PUBLISHING CORPORATION PHENOL (Revision B) 
,~ -11.. 

1145 CATALYN ST.,SCHENECTADY, NY 12303 USA (518)377-88% 
--ool 

Issued: September, 1980 
Revised: September, 1985 

SECTION 1. MATERIAL IDENTIFICATION 17 

MATERIAL NAME: PHENOL 
OTHER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyl hydroxide 
Phenylic acid, Phenyl alcohol, CAS #OOO 108 952, C6HSOH 
MANUFACTURER/SUPPLIER: Availaoie from mary suppliers, including; 

@ 

320 

Dow Chemicaf LISA 
2020 DOW Center 
Plidland P!I 48643 (517) 636-1000 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARDDATA 

PHENOL 

(Llk 

ca 100 8 hr WA: 5 ppm, 
/ ’ OH 19 mg/m3 (Skin) 

STEL: 10 pum, 38 mg/m 
3* 

_-----_-.--L __------_ --- 
Human, Oral LDLo : 

* Current OSHA PEL and ACGIH TL\‘/STEL (1984-85) (Skin) notation indicates 
a potential contribution to overall exposure via absorption through 
the skin. 

NIOSH recommends a 10 hr. TKA of 20 mg/m 
3 

with a ceiling of 60 mg/m3 
for any 15 minute period. 

140 mg,‘kg __-__-_..__-_____-- -m-v- 
Rat, oral LDLo: 

414 mg:‘kg ___-_______________----- 

Rat, skin LDSO: 
669 mg,/kg 

SECTION 3. PHYSICAL DATA 

Boiling Point @ I atm . . . . . . . . . . . . 359.4’F (181.9’C) 
Vapor pressure :: 25’C . . . . . . . . . . . . 0.35 

Specific Gravity (H20=1) : 
Solid: 1.017 @ 25/4’C 

‘apor density (Air=l) . . . . . . . . . . . . 3.24 
jolubility in water (% by wt.) . . . 8.4 P 20°C 

Liquid: 1.0576 @ 41/4’C 
Melting point ,.........,.... 109.4’F (43’C) 

(Sol. in all proportion @ temp. >66OC) Volatiles, % by ~01 @ 20°C . . ca 100 
.--_---__-__________--------------------------------- --v-v- 
\PPEARZ.CE 6 ODOR: hbite crystalline solid with a charac- : Evaporation rate (Bu4c=l) . . . CO.03 

:eristic sharp medicinal sweet, tangy odor which is de- 
1 Viscosity, CPS, C- 80°C ,..... 1.51 
1 Molecular weight . . . . . . . . . . . . 94.12 

50n ains 
.ec able above 0.05 ppmifPhenoi turn: pink or red if.it 

I impurities or It 1 exvo ed to heat or lieht. 
: 

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper 

Flash Poml and Method Autoignition Temp. Flammabihty Limits in AIK 

175’F (?9’C) C.C. 1319’F (715’C) % by volume I 1.5 8.6 

SXTINGUISHISG MED1.A: Carbon dioxide, dry chemical, or alcohol type foam. Do not use a solid stream of water 
since the stream will scatter and spread the fire. Use water spray to cool fire-exposed tanks/containers. 
Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. k’hen heated, it remits 
toxic fumes and vapors which will form explosive mixtures with air. Solid phenol bums with difficulty, 
giving off a heavy smoke. 

Firefighters should wear self-contained breathing apparatus and full protective clothing when fighting fires 
involving phenol. NOTE: Hater containing phenol can cause severe chemical burns. 

SECTION 5. REACTIVITY DATA 
This material is stable at room temperature under normal handling and storage conditions. It does not underg 
hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with 
calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to 
many metals, including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to 
become discolored. Do not heat phenol above 122’F (9O’C). 

Thermal decomposition or burning produces oxides of carbon and water. 
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. ..I -: ‘,:.e a:rir,. hr,;aot ,.i I_. 2.e sXln buses 3 kite xirkled discLoration I 
foiloxed ;y 3 severe ‘;,Xlr?. 33’ S::S’uemlC p0iscr;ir.g if not. prc.prl; revved. Intense burcing and pain from skin 
:ont,ac-. ~.a:ag Pe de&red. Absorption of paens; t‘rro.qh shin may Ca.Jse sudden collapse, or death. Synptor.s 

_ :eve,0s raplily. 
..- .,r.er. ingested, p:fenoi causes Suning of :ne gastrointestinal tract, and blotches 331 the liF 

5nd in :he .muth. seedache, na’usea, dizziness, dyspnea, a-hock, convulsions, and death nay follow exposures 
37 any route. Chrxi: erc:csure to lx :occentr:: :ions of phenol ray cause digestive disturbaxes, nervous 
iisorders, skin eruptions, and death due to ltver and kidney dmage. ‘%e TLV is set to prevent systemic 
poisoning. 
FIRST AID: EYE CCXTAC?: Irrmedia?.e;z flush eyes, including under eyelids, with copious a.rounts of r.unning 
neater for at least 33 minutes. Get ;neZnal attention! (Inplsnt., community, parar.edic). SKIN CONTACT: 
I;r.7.ediateiy flush skin for at least 32 minutes yl!lile removing contaminated clothing and shoes. Get medical 
attention! I KXAIAT -r 0 N . 2. . iiemove victim to fresh air. P.es+,ore and/or su~porf breathing as necessary. Keep 
person warm and qiiiet. Transport to a medical facility. INGESTION: Give victim large quantities of milk Or 
aater as quickly as possible. Induce vo,miting by touai:ingaTthroat with finger. Lb not give fiuids or 
induce vomiting if victim is unconscious or is having convulsions. Contact a physician or Poison Control 
Zer.t,er and transport to B medicai fscility. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 
Notify safety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Close 
the leak immediately, if possible. Absorb small spills on paper, vermiculite or other absorbent and place 
in a closed metal container for disposal. Dike large spills and allow material to cool and solidify. Shovel 
solid into steel containers for disposal. Flush spill area thoroughly with water and collect flushings and 
wash water for disposal. Do not allow phenol to enter sewer, watersheds, or waterways ! Notify proper 
authorities including the Sational Response Center (800-424-8802). Clean-up personnel must wear a self- 
contained breathing apparatus and full personal protective clothing and equipment. DISPOS.AL: Burn contami- 
nated waste in an approved incinerator. Phenol may be recovered by charcoal absorption, solvent extraction o 
steam stripping. A concentration of 1% by weight is required for economical recovery. Phenol is water solubl 
and is amenable tn hiolnuicnl nt chemiral nuirizatinn. Solutions can be chemicallv oxidized bv chlorine. 
chlorine dioxide, or other oxidants. Phenol content of water supply not to exceed 0.001 mg/L. (DO NOT 
flush phenol down drains.) RCR4 Hazardous Waste @ UlS8 Reportable Spill Quantity , . . 1000 lbs. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. hhen phenol is 
heated, vapor inhalation can be a serious hazard without proper precaution. For emergency or nonroutine 
exposures where the TLV may be exceeded, use an appropriate NIOSH-approved full face respirator. Fume hoods 
should maintain a minimum face velociry of 100 lfm. X11 electrical service in use or storage areas should 
have an explosion-uroof design. 
DAXGER! Avoid any contact with this material. Full protective equipment, including splash goggles, faceshiel - 
impervious gloves, apron, boots, impervious shirt and trousers, hard hat with brim, acid suit and respirator 
should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse until 
it has been properly laundered. 

-_ 

Eyewash stations and safety showers should be readily available in use and handling areas. 
Iontact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
- 

<tore in closed containers in a cool, dry, well-ventilated area away from heated surfaces, open flame and 
ignition sources. Outside or detached storage is preferred. Protect containers from physical damage. 
‘hen01 is a very dangerous compound. Do not breathe vapor or allow liquid to come in contact with the skin. 
qear appropriate protective equipment and remove contaminated clothing immediately. Use extreme caution when 
:ransporting phenol to prevent leaks. Vent containers before heating and do not heat above 140’F (6O’C). DO 
lot eat or smoke in areas where this material is being used or handled. 
iiseases of the central nervous system, liver, kidney, 

Do not allow employees who have 
or lungs to work in area of phenol exposure. Provide 

Ireplacement and periodic medical exams to employees working with phenol. Do not allow untrained workers to 
candle this material (see also ASTM D2286-Sampling and Handling Phenol). 
ICC & DOT - Class B Poison. LABEL : POISON 
DATA SOURCEIS) CODE ISW Gl<><~r>) 2- 12, 15, 19 23-ZJ 31, 33, 5, , 38, 59, 79. R. 

APPROVALS 

1 MEDICAL REVIEW: &--s &, w j 
\ j- e 

Copyright @ September 1, 1985 )A 5’85IM 
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MSDS I 236,. lwsd 6/U SELfNI~ 

SECTION 6. HEALTH HAZARD INFORMA’IJON nv 0.2 agd 

fxctssive exposure to Stltniua salts may cause irritation of the eyes, skin and mucous mtrbrants of the 
respiratory tract with cough, difficult breathing, dyspntr and headache. Signs of chronic toxicity uy in- 
clude nspiratory tract irritation. #astrointcstional distress, metallic tart, pallor, irritability and 
fttigut. Garlic odor of the breath is characteristic of St absorption. These effects uy bt more sevtrt upon 
inhtlrtion of Selenium dioxide fw found when clementtl Selenium is htated.Selenium fw (Se02) is severely 
imitating to the eyes, skin and respiratory tract due to tht forrrtion of corrosive stlenious acid when 
St02 comes in contact with moisture. Toxic effects produced in experimental animals exposed to Selenium 
include kidney and liver damage and ttrarogenic tffecrs. Tract amounts of Stltmw in food my result in 
increased dental decay. Rtcortndtd exposure limit for Seltnirrm is set to prevent sysremic toxicity and 
ainimizt eye and respiratory irritation. 
FIRST AID: EYE COhTACT: Flush eyes, including the area beneath the lids, with large uou&s of nwning water 
3btnin medical attention. SKIh’ COh’TACT: Wash contaminated skin with soap and water. If irritation develops, 
&void further contact and seek atdacal attention. INHALATION: Rtmove person to fresh air. Rtstort,/support 
Breathing as necessary. Obtain medical assistance. Ih;GESTlOH: If person is conscious, give thee a large 
?uanrity (2-3 glasses) of wafer to drink, then induct vomlring. Seek medical attention (Inplant, Paramedic. 

SECTION 7. SPILL. LEAK AND DISPOSAL PROCEDURES 

io:ify safer) personnel of large spills. Ytnrilatt spill area, Clean-q personne! should wear personal 
>rottcrivc equipment to prevent dus: inhalation MC eye/skin contact. Carefully pick-up spilled ma’ttrial 
asing procedures chat minir;itt dust generation, such as vacuuming or wet sweeping. Place material in a 
iultable container fcr reclamation or disposa!. 

!ISPOSAL: Rtclain, material whenever possible. Unsalva?able waste may be disposed of in sealed conrainers in 
an approved secured landfill. Follow federal, state an8 local rtgularion. 

!PA HAZARDOUS WASTE hVMBER DO10 (EP toxicity, 40CFRt61.24). 

SECTIOX 8. SPECLAL PROTECTION lXFORMhTlOK 
‘rovloe local txhaus: vtn:ilarioz to met IL\’ rtqu1rtmtnrs. Use 5 NlOSH approvtc‘ particulate respirator where 
irborne concentrations are in excess of the TLV, an? during non-routine an2 tmergtnc? optratlons. Use 
-espiratorr with prortczion factors suitable for rhe suspecrt? airborne conctntratioc. 
bsi proof *safety goggles shoulC be worn where dusty conditions exist. Use protective clothing such as apro:: 
.nZ gloves., if prolongt? or repeated contact is likely. 

ye wash starions an? washing facili:its shouid be rtaCily avaiiable in work areas where the zarerial is 
,andltc!. 

.onzac: lenses pose a speciai ha-ark; sofr lenses absorb and all lenses conctntraze i-iitanis. 

SECTIOh’ 9. SPECIAL PRECAUTIONS AND COMMEhTS 
rare in cAostc conialners in a coo?. dry, utli-vtntilatte area avay from srrong arids, bases, an< oxirkrtrs. 
‘rotect containers frot physical damage, 
aintain good housekeeping pra- -Acts to prevent accumulation of dust. Use procedures that mininizt dust 
l ntrarior.. Avoid inhalation of dust ant’ fumes, Use only with adequa:e vtntilatior,. k’ash hands and face 
efore eating, drinking an& smoking after handling this nattriai. DC no: eat or smoke ir. work areas where 
,tleniua is handled. 

OT IC 8 W265S (Seltnimc metal powder, non-pyrophoric). 
MO Class 6.3 (Poison 6) LAGEL: St. Andreus Cross (PPCFRlf2.102). 
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GENlUtd PUBLISHING cow. 1 Date August 1979 
I 

SFfTTnN 1. MATFRfAl 1l’IENfIFlCAfION -b-,.w.. . . . . . . . - . . . . . - - _ - . . _ - -. . - - 
ATERIAL NAME: TOLUENE 
THER DESIGNATIONS: Toluol Methylbenzene, Phenylmethane, CH3C6H5, GE Material DSBll, 

ASTM Dl62 and D841, CAS# 000 108 883 
WFACTURER: Available from many euppliers, including Shell Chemical Co. and 

Sun 011 Co. 

ACGIH (1978); (skin) notation indicates a potential con- 
tribution to overall exposure via skin absorption. 
NIOSH (1976) proposed an 8-hr TWA of 100 ppm, with a 15 
minute ceiling of 200 ppm, and an action level of 50 ppm. 
Current OSHA TLV is 200 ppm. 

SECTION III, PHYSICAL DATA 

oiling point, 1 atm, deg F (C) --- 231 (110.6) Specific gravity (Water=l) -- 0.866 
'apor pressure @ 25 C, nrm Hg ------ 28 Volatilcs, X --------------- 100 
apor density (Air=l) ------------- 3.2 Evaporation rate (BuAc=l) -- 1.9 
olubility in water, % ------------ 0.05 Molecular weight ----------- 92.15 

.ppearance 6 Odor: Water white liquid with a characteristic aromatic odor, whlose recogni 
tion threshold (unfatigued) is 2-5 ppm (1001. of test panel). Odor detection is un- 
satisfactory for safety because of fatigue. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 
,O F (4.4 C) Closed cup ! (536 Cl 997 F I X bv volume l I.. 2 7 
ixtinguishin Media: 

effective f 
Carbon dioxide, dry chemical, foam and water fog. Water may be in 

or putting out fire, but use spray to cool fire-exposed containers. 
it room temperature, toluene emits vapors that can form flammable mixtures with air. It 

is a dangerous fire hazard and a moderate explosion hazard when exposed to heat and 
flame. Vapors can flow along surfaces to distant ignition sources, then flash back. 

'irefighters should wear self-contained breathing apparatus and eye protection when fight 
lng toluene fires. 

SECTION V, REACTIVITY DATA 

Yoluene is a stable material under normal etorage and handling. It does not undergo 
hazardous polymerization. 

iince toluene Is a flammable liquid, avoid contact with heat, eparka or open flames. 
Avoid contact with strong oxidizing agents. Nitric acid and toluene, especially in 
combination with sulfuric acid, will produce nitrated compounds which are dangerously 
explosive. 

hridation in air can form oxides of carbon and nitrogen. 

GENIUM PUBLISHING 



No. 317 - 

SECTION VI, HEALTH HAZARD INFORMATION TLV 100 ppm (skin) (See Sect.11) 
Vapor inhalation can produce headache and slight drowsiness at 100 ppm, fatigue, nausea 

and itching skin at 100-200 ppm, anesthetic effects and res 
ritation above 200 ppm. K 

iratory tract and eye ir- 
Absor tion can occur through the s 

will cause defatting of the sk n 
5 

in, and liquid contact 
with possible dermatitis from repeated or prolonge 

contact. E 
21 

e 
irritates 

contact is irritat ng and can be dama 
f 

ing (cornea1 burns). Ingestion 
t 

FIRST AID: 
e digestive tract and results in system c effects from absorption. 

3t$S%ES 
Immediately irrigate with water for 15 minutes. Get medical help. 
Wash area with soap 6 water; remove contaminated clothing promptly. 

Get medical help if irritation persists or if large areas of skin were exposed. 
Inhalation: Remove to fresh air; restore breathing and give oxygen if needed. Get 

medical help! 
Ingestion: Get medical help as soon as possible! When victim is conscious, give US? 

mineral oil to drink. (Aspiration is a potential hazard if vomiting occurs!) 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
Report 1 ills to safety personnel. 

proof ZZiZtion. 
R emove ignition sources; provide explosion.- 

Those involved in clean-up must use protection again liquid con- 
tact and vapor inhalation. Pick as liquid when feasible, or absorb on vermiculite 
or sand and scoop up with nonsparking tools into a metal container with cover. Liqui 
can be flushed with a water spray to an open holding area for handling. Do not flush 
to sewer, to a confined space, or to a watercourse! 

DISPOSAL: Consider reclaiming by distillation or disposal via a licensed waste disposa 
company. Scrap may be incinerated under properly controlled conditions. Follow 
Federal, State and local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORilATION 

Provide general and exhaust ventilation to meet TLV requirements. Ventilation fans h 
other electrical service must be nonsparking and explosion proof. Exhaust hoods 
should have >lOO lfm face velocity and be designed to capture heavy vapors. Exposure 
above the TLV for aonroutine and emergency situations requires use of an organic 
chemical cartridge respirator up to 200 ppm; above 200 ppm a full face piece is re- 
quired-with an approved canister-type gas mask or self-contained breathing equipment. 

Safety goggles or glasses should be worn in areas of use. Impermeable (neoprene has 
been recommended) gloves and apron, face shield, and other protective clothing may 
be needed to prevent skin contact during use, especially where splashing may occur. 
An eyewash station should be available if splashing is possible. A safety shower and 
washing facilities should be available. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 1 

Store in cool, clean, well-ventilated area away from sources of heat and igtition sod 
away from oxidizing agents. Area must meet requirements of OSHA Class IB liquid. .No 
smoking in areas of storage or use. Nonsparking tools should be used near toluene. 
Use safety cans for handling small amounts. Ground and bond metal containers for 
liquid transfers to prevent static sparks. Protect containers from physical damage. 

Preplacement and periodic medical exams e 
lungs, heart and blood should be provide 3 

hasizing the liver 
At least an ann~a!i%%& 

nervous system, 
. recommended 

for workers exposed above the action level (50 ppm). Use of alcohol can aggravate 
the narcotic effect and blood effects of toluene. 

I I I 

GENIUM PUBLISHING 
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MATERIAL SAFETY DATA SHEET I NO 311 

GENIUM PUBLISHING CORPORATION 
ISillRTTEE 

1145 CATALYN STREET 1 , ! , 1 -TRICHL@R~)CTHXE 
SCHENECTADY. NY 12303.1836 USA REVISIO?; D 

(518) 377-8855 GfNlUM PUBLISHING CORP. DATE ,Auaust 1983 

;ECTlON I. MATERIAL IDENTIFICATION 

AATERIAL NAME ISHIBITED l,l,l-TRICHLOROETKSE 
)THER DESIGliATIOSS : ?lethyl Chloroform, ?:C,CCl CH 

a-Trichloroethane 3 3’ 
(:E Yaterial DjB79, CAS-: 000 071 556, 

‘RiiDEM!!ES & BLACO-THA?;E (Baron-Blakeslee), CHLcJRi)THESf S1 5 \‘G (Dow), ISHIBISOL 
LUXJFACTURER : (Penetone Corp.), TRI-ETHASE (PPG Ind. Inc), TRITHESE (SRS, Inc.) 

iECTlON II. INGREDIENTS AND HAZARDS Q/c ) HAZARD DATA 

,l,l-Trichloroethane XOj 

nhibitor, tvpical” 
]8-hr TX,1 350 ppm”:‘; 

-c 5 i l’nknawn 

Inhibitors used are proprietary. 
I 

Commercial materials ’ Hu-1~317 lnhn 1 I t i on 
contain up to about 5-i in?libitor and are designe: for cold 

I--A--L-- c- _ __ 
:LCL<? 2i gm/r?- ‘i0 mir 

cleaning or vapor degreasing use or both. ------- 
1CLc 930 ppn/?O min 

*Current OSHA PEL and ACGIH (1983) ‘ILL”. ACGIH STEL &jO ppm. 

IOSH (1976) propcsed a lo-hr TWA of 100 ppm with a 350 ppn 

(CKS effects) 

human Or31 -- --L-.- 
TDLo 670 ng;ikg 

ceiling (15 minute sample) and has recommended cauticn in use 

iECTION III. PHYSICAL DATA 

((:I effects) 

oiling point, 1 atm, deg F ----- ca 165:; Specific gravity, ?j/25C --- I .3-l .336$: 
apor pressure, 20 C, mm Hg ----- 100 V0la:iles. ‘2 -------_-__---- (-a 1(-J(-) 
apor density (Air=l) ----------- 4.55 Xelting point, deg C ---__-- -32 
ater solubility , gilOOn1 I420 OZOC - 0.09 Evaporation rate (CCIL=l) -- 1 

?lolecular weight ------ ----- ]33*jl 

ppearance 5 Odor: Colorless li uid with a mild, si;ectisl?, Ipleasant, ether-like odcr 
which may be just perceptible 9 unfatigued) at about 100 ppn in air. 

Properties depend on the inhibitor and inhibitor level. 

;ECTlON IV. FIRE AND EXPLOSION DATA 
Florh Point and Method Autosqn bon iemp 

Lower Upper 

None 537 C (9?R F) 
(liish energy igni t inn source 
at 2jC). \‘?l. ;. 8n E 

.-, 10.5- 
his materinl is nearly nonflammable. High enercz\, su$~il as electric arc. is needed fclr 

igni t itii-. . a:?i the flame tends to go out when the ignition source is ren(Tved. Ya t rrial 
involved in a fire can emit toxic and irritating fumes. Water fnc, carbon dioxide, drv 
chemical, or foam map be used to fight fires. 

se self-contained or air-supplied breathing apparatus for protection against suffocating 
vapors and toxic and corrosive decomposition products. 

SECTION V. REACTIVITY DATA 

his material can be hydrolyzed by water to form hydrochloric acid and acetic acid. It 
will react with strong caustic, 
or explosive material, 

such as caustic soda or caustic potash to form flammable 
Attacks natural rubber. 

t requires inhibitor content tn prevent corrosion of metals; and when inhibitor is de- 
pleted, it ran decompose rapidly by reaction with finely divided \<hite metals, such as 
aluminum, magnesium, zinc, etc. Do not use these metals for storage containers 
or in pressurized spraying equipment where ?lC is involved. 

t will decompose at high temperature upon contact with hot metal, or under ultra-\,iolet 
radiation to produce toxic and corrosive gases (hydrogen chloride, dichloroacetylene, 
chlorine and some phosgene). 



NO. 311 

jECTlON VI. HEALTH HAZARD INFORMATION TlV 350 ppm or 1900 fag/m3 
rlet exposure at 900 l%OO ppm causes mild eye irritation and loss of coordination dux 

the early effects of MC on the CNS. 
impaired judgement, unconsciousness. 

Excessive exposure gives headache, drowsiness, 
Defats skin on contact,can produce irritation and 

dermatitis; can be absorbed through the skin. Eye contact gives pain and irritation. 
Considered low in toxicity among the chlorinated hydrocarbons. 

IRST AID: 
ye contact: 
kin contact: 

Flush eyes well with plenty of running water for 15 min, including un$e&id, 
Remove solvent-wet clothing promptly. Wash contact area with warm wszer 

and soap. Get medical attention for irritation. 
nhalation: Remove to fresh air. Restore and/or support breathing as needed. Get medi- 

cal assistance. (Note: Advise physician not to use adrenalin.) 
ni;i:,';F: Contact physician.Aspiration a hazard! Possible spontaneous vomiting. (If 

help not readily available and amount swallowed was appreciable, give milk or 
water to drink and induce vomiting. 
0.5 to 1 pint.) 

Repeat. Estimated lethal dose for 150 lb man is 

KYSICIAN: Avoid using sympathomimetic amines in treatment. 

;ECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 

or small spills in ventilated area, mop, wipe or soak up with absorbent material avoid- 
ing inhalation and contact. Evaporate outdoors or in an exhaust hood. 

3r large spills, inform safety personnel and evacuate area. Use protective equipment 
during clean-up (see Sect. VIII). Ventilate area. Contain liquid, pick up and place in 
closed metal containers. Do not allow to enter drains and water ways. 

ISPOSAL: Dispose of via a licensed waste solvent disposal company, or reclaim by fil- 
tration and distillation procedures. Follow Federal, State and Local regulations. 

quatic toxicity TLm 96: 100-10 ppm. 
PA hazardous waste number under RCRA is U226 (40CFR261). 

SECTION VIII. SPECIAL PROTECTION INFORMATION 

covide general and local exhaust ventilation to meet TLV requirements. Air-supplied or 
self-contained respirator should be available for non-routine or emergency use. A 
chemical cartridge-type respirator can be used for a limited time below 1000 ppm. ,A 
full facepiece is needed above 500 ppm. 

lemical goggles or a face shield should be worn if splashing is possible. Gloves anld 
apron (of neoprene , polyethylene or polyvinyl alcohol) should be worn when needed to 
avoid skin contact. Remove solvent-wet clothing promptly. A safety shower and eyewash 
station should be available to use area if splashing is probable. 

replacement and periodic medical examinations should consider cardiovascular, liver, 
CNS functions, and skin. 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 
tore in closed containers in a cool, well-ventilated area. 
hibitor level for vapor de 

Keep water-free. Uonitolc 

white metal fines (see Set f. V). 
reasing use. Use caution in cleaning operations involirin 

Trichloroethylene contamination may cause decompos f - 

3T Classification: ORM-A I.D. No. UN2831 

DATA SOURCE(S) CODE: l-12.14,20.23.25.26.30,31,34.37,38,45-49,53 

GENIUM PUBLISHING 
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,,- =- I No. 312 

MATERIAL SAFETY DATA SHEET 
GENlUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY. NY 12303-1636 USA 

TRICHLORGETHYLENE 

Revision D -- 

(5 18) 377-8855 GfNlUM PUBLISHING CORP. Date July 1979 

SECTION I, MATERIAL IDENTIFICATION 
UTERIAL NM: TRICHLOROETHYLENE 
OTHER DESIGNATIONS: TCE, Trichloroethylene, Ethylene Trichloride, Ethenyl Trichloride, 

CHCl=CC12, GE Material DSB56, CAS# 000 079 016 
HANUFACTURER h 

TRADE NAMES: BLACO-TRI (Baron-Blakeslee); ALK-TRI, HI-TRI and NEU-TRI (Dow); KAYNIDE 
(Kraft); PERM-A-CLOR and TRIAD (Detrex); TRICHLOR (PPG); TRICLENEDdM 
(Diamond Shamrock) 

SECTION II, INGREDIENTS AND HAZARDS x HAZARD DATA 

Irichloroethylene + Stabilizer* ca 100 TLV 100 ppm with 
200 ppm Ceiling 

*Stabilizers such as amines or epoxy compounds are usually 
added at low levels to increase resistance to oxidation 
and to polymerization. Vapor degreasing grades require 
higher stabilizer levels. 

**ACGIH (1979 Intended Changes List) proposes an 8-hr TWA 
of 50 ppm with STEL 150 ppm. NIOSH (1978) reviewed TCE 
as a suspected carcinogen and suggested a TWA of 25 ppm 
as readily attainable, Unresolved controversy on TCE 

level*jk 

Human, Oral LDLo 
857 mg,'kg 

Human, Inhal. TCLo 
160 ppmr183 min 

(central nervous 
system) 

SECTION III, PHYSICAL DATA 
Boiling point, 1 atm, deg F (C) ---- 188 (87) Specific gravity 20 C ---- 1.45-1.4/g 
Vapor pressure @ 20°C, mm Hg ------- 58 Volatiles % _---- -^ ------- ca 100 
Vapor density (Air = 1) ------------ 4.54 Evaporation rate (CC14=1) - 0.69 
Water solubility @ 2S°C, % --------- 0.1 Freezing point, deg C ---- -73to -863 

Molecular weight --------- 131.39 

Appearance & Odor: Colorless, mobile liquid with a characteristic. sweet, ether-like 
odor whose recognition threshold is 21.4 ppm in air (unfatigued, 100% of te:at panel). 

*Depends on stabilizer and level used. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Hethod 1 Autoignition Temp. 1 Flammability LimitsI@ 57C 15 
None 1 770 F (410 C) 1 in air, Vol % 

3E 

40 
I@lOOC 2.5 90% 

Extinguishing Media: Use that which is appropriate for surrounding fire. Trichloro- 
ethylene is normally considered noncombustible. However, when 15% vapor in air at 
33 C is exposed to intense heat (electric arc) or to ordinary flame at vapor-air 
temperatures exceeding 50 C, it can be made to burn mildly. Combustibility increases 
in 02-enriched air. 

Self-contained breathing apparatus should be used for protection against TCE vapors and 
their toxic and corrosive decomposition products in a fire situation. 

SECTION V, REACTIVITY DATA 
TCE is considered to be a stable compound under normal conditions of storage and handl- 

ing . However, when it is heated (as.ln a vapor degreaser) or exposed to sunlight, it 
requires stabilization against oxidation, degradation and polymerization, When it i 
exposed to high temperatures, hydrogen chloride and phosgene (highly toxic) can be 
produced as decomposition products. It is slowly decomposed by light when moist. 

TCE can react with NaOH, KOH, or other strong alkali to form explosive mixtures of 
chloroacetylenes. Soda ash does not reqct. 

Polymerization of TCE is catalyzed by aluminum chloride. Magnesium or aluminum powder 
can react with TCE. 

Copyrkht ‘2 1984 Gcnium Publkblnp Carporslbn 
An) commercial use without publkber’a spclfk pennialon ir pmblbitcd. GENZUM PUL3LZSHING 
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SECTION VI, 

headache, nausea, unconsciousness, and even death resulting from excessive exposure. 
Eye irritation and lacrymation can result from exposure to vapor or liquid, Skin con' 
tact causes irritation and, when prolonged or repeated, dermatitis. Ingestion irritate 
the digestive tract and may cause nausea and rapid drowsiness partial paralysis, un- 
consciousness and kidney failure can result in severe cases. 

'IRST AID: 
Eye contact: Wash immediately with plenty of running water. Continue washingtomini 

mize discomfort. Get prompt medical attention, 
Skin contact: Rerrr,ve contaminated clothing. Wash with soap and warm water. 
Inhalation: Remove to fresh air; restore breathing if required. Keep at rest and 

warm. Immediately contact physician; 
Ingestion: 

advise him not to give adrenal:Ln 
Get immediate medical help! Do not induce vomiting unless directed by a 

physician. (Authorities differ; professional decision required). 
Physician should be warned not to use adrenalin for treatment. -- 

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 
inform safety personnel and evacuate area for large spills. Clean-up personnel shoult?- 

use respiratory and liquid contact protection. Provide ventilation, Confine spill 
to as small an area as possible. Do not allow run off to the sewer. Pick up spill 
with vacuum or on an absorbent and store in closed container for disposal. 

1ISPOSAL: Waste can be processed to recover TCEj or it can be burned inanappropriatsel 
equipped, high temperature incinerator (fume scrubbing system required to remove HCL) 
Disposal through a licensed waste disposal company should also bo considered. Scra'p 
solvent and distillation residues must be handled as toxic wastes. Follow Federal, 
State and local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

?rovide general ventilation and exhaust ventilation to keep workplace vapor levels 
within TLV requirements 

ipproved respiratory equipment should be available for emergency and nonroutine use. 
Use self-contained breathing equipment above 1000 ppm; use full facepiece cartridge 
or canister respirators for limited exposures above ceiling limit or TLV. (Cartridge, 
l-2 hrs max.) 

Jse neoprene gloves, aprons etc. to prevent liquid contact with the skin and splash- 
proof goggles for eye protection. Gas-tight goggles should be used by maintenance 
and emergency personnel. 

in eyewash station should be available where splashing is probable. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
ivoid breathing vapors. Avoid skin contact. Store in a cool, well-ventilated area a= 

use with adequate ventilation, including floor level ventilation. Avoid contact of 
vapors with high temperature (toxic and corrosive decomposition products from TCE 
above 700 C). No smoking in use or storage areas. 

ivoid collecting aluminum fines or chips in vapor degreaser, 'Regularly monitor TCE 
stabilizer level. Only trained personnel should operate vapor degreaser. 

herem 101 D"rChaser* PYGwes are "E-xsarily 
easonabie Care nas Dee" ,awn I" mm Ol~raton 01 

,Wra,wn enends Ml *wm,tes. rrmhes no replese"taf~OnS an.3 
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Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalvn Street 

No. 309 
l=LUOROTRKHLORO- 
METHANE 

Schenectady, NY f2303- 1836 USA -1 
(Revision C) 

(5 18) 377-8855 
Issued: August 1974 

GENluY PuBusHlNG CORP. Revised: February 1986 
, SECTION 1. MATERIAL IDENTIFICATION 

-L NAM: FLUOROTRKHLOROMETHANE 

-DESIGNATIONS: Trichlorofluoromethane, Pmpellent 11, CC13F, Monofluorotrichloromethane, 
3AS #075-694 

HMlS 
DE NAMES AND MAMJFACI-URERS: FREON 11 and FREON MF (Du Pant); H: 1 

GENETRON 11 (~l&d); ISOTRON 11 (pennwalt); UCON 11 (Union Carbide). 
F: 0 

Not Found 

R 1 
R: 0 I 1 
PPE: * 
+ See Sect. 8 

FLUOROI’RICHLOROMEfHANE 

SECTION 2. INGREDIENTS AND HAZARDS 

* Current OSHA PEL ACGIH (1985-86) TLV ceiling value. 

3% HAZARD DATA 
ca 100 

r 

8-hr TWA: 1000 ppm* 
or 5600 mg/m3 

------__--__-------- 
Rat, Inhalation, LCLO: 
10 ppM0 min. 

-------------------- 
Human, Inhalation, 
TC50: 50,000 pp:&O min. 

SECTION 3. PHYSICAL DATA 
3oihg Point, 1 atm . . . 74.7’F (23.8-C) 
Vapor Pressure @ 70°F. mm Hg . . . 690 
Vapor Density (Air = 1) . . . 5.0 
iolubility in Water at 25”C, 1 atm, wt. 4% . . . 0.11 
Spedic Gravity (17/4-C) ,.. 1.494 

Volatiles, % . . . 100 
Evaporation Rate (0.34 = 1) . . . 0.1 
Freezing Point .., -169-F (-111°C) 
Molecular Weight . . . 137.37 

and Qplrr Colorless, nearly odorless, volatile liquid. At concentrations above 20% in air it has a mild, ethereal 
odor resembling that of CCl4, (carbon tetrachloride). 

SECTION 4. FIRE AND EXPLOSION DATA ’ LOWER UPPER 

Flash Point and Method Autoignition Temp. Flammability Limits In Air 
Nonflammable NA Nonflammable / NPL NA 

-MEDIA: Use whatever is appropriate for surrounding fire. 
Fluomtichloror~~~thane is a nonflammable material. Vapors are five times heavier than air. High concentrations may tend to 
accumulate in low-lying areas. 

Fire fighters should wear self-contained breathing apparatus and fully protective clothing against suffocating vapors and toxic 
and corrosive decomposition products. 

SECTION 5. REACTIVITY DATA 
Ruorotrichloromethane is a very stable material in closed conta&rs at room temperature under normal s&e and handling 
conditions. It does not undergo hazardous polymrizatioo. 
Prevent exposure to alkali or alkaline earth mtals such as sodium, potassium, etc. Magnesium and aluminum may also be 
restive, especially in the fiaely ground or powdered state or at high temperatuw. 

‘llmmal~xidalive degradation can produce toxic and corrosive materials such as halogens, carkmyl halides, and phosgene. 



No. 309 2186 FLUOROTRICHLOROMETHANE (Rev. C) 
SECTION 6, HEALTH HAZARD INFORMATION ITLV :. .’ 

A 
High concentrations of fluorotrich.lotomethane vapors may cause asphyxiation because of dilution of available oxygen in air 
below levels necessary to sustain life. Symptoms can include lightheadedness, giddiness, disorientation, shortness of breath, 
and possible cardiac arrhythmias. Vapors may have little or no effect on the eyes. Prolonged or repeated skin contact with 
liquid may cause defatting of tissue. 

-AID: m FYJT CONTACT: Flush thoroughly with mnning water for 15 minutes (including under eyelids). 
Flush affected area with water. CONTACT: Remove contaminated clothing. INHALATION: Remove to fresh air. Restom 

and/or support breathing as needed. INGESITON: Seek physician (not expected as a hazard). 

Seek prompt medical assistance for further treatment, observation, and support J&J m m epinephrine or similar drugs 
because they can produce cardiac arrhythmias, including ventricular fibrillation. 

Fluorotrichlorometha is not listed as a carcinogen by the NTP, IARC, or OSHA. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of leaks or spills. Remove sources of heat or open flame. Provide adequate ventilation. Cleanup 
personnel to use self-contained respirator and protective clothing. Stop leakage if possible; remove leaking containers to safe 
area for discharge and allow to evaporate in an area remote from buildings and people. 

DlSFOS.&: Material can be reclaimed by distillation. Avoid discharge to environment when possible. Return scrap to 
supplier, if possible. Follow Federal, state, and local regulations. 

mous Waste NQ.: U121; Fool, FO02 

SECTION 8. SPECIAL PROTECTION INFORMATION .. 
Provide adequate mechanical ventilation to keep vapors below the TLV level. Supply ventilation for sumps and low-lying 
areas where the dense vapors of this material may collect. Local exhaust should be used where large amounts are released. 
Use approved self-contained or air-supplied breathing apparatus and lifelines for emergencies. Use chemical safety goggles 
and/or face shield to prevent liquid contact with eyes where splashing is possible. Wear neoprene or butyl gloves and 
clothing appropriate for the work situatioo to minimize skin contact with liquid. 

Eyewash stations and safety showers should be readily accessible oear areas of use. 

Contact lenses may pose a special hazard: soft lenses may absorb and all lenses concentrate irritants. 

Vaporization of excessive amounts can displace oxygen necessary for breathing and may cause suffocatioo when used in 
confined spaces or areas without ventilation. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store containers in a cool (below 125”F, 51.6’C), dry, well-ventilated area away from open flame and heat sources. Arc- 
producing equipment or other high-tempemhue equipment should not be used in a fluorinated hydrocarbon atmosphere. Protect 
containers from physical damage. High-density vapors may displace air and present an asphyxiation hazard. Concentrations 
well below the TJ.,V level can damage space heaters when drawn into the combustion chamber. Heater should have independent 
air supply. 
Rrevent skin and eye contact with, liquid. Avoid inhalation of vapors. Thermal decomposition pduct~ cao form halogen acids 
that have very sharp stringent effects and can be detected by odor. Such odor is a hazard warning; when detected, immediately 
evacuate the area and ventilate. 

Data Source(s) Code: l-8,12,17,26,33,38,47, 82. CK 
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---..-.. _. . . . . - .._.._ _- __._ _. _ _. - 
IATERlAL NAME: DCLPH T-200X 
)THER DESIGNATIONS: Xylene, CAS# 001 330 207 
WUFACTURER: J. C. Dolph Company 

New Road 
Monmouth, NJ 08852 

SECTION II, INGREDIENTS AND HAZARDS 

Xylene 

Telephone: 
(201) 329-2333 

x HAZARD DATA 

100 8-hr TWA 100 ppm 
(skin)'* 

Inhalation, human 

kACGlIi (1977) uses (skin) notation to indicate that 
absorption of xylene isomers through the skin and 
can significantly contribute to overall exposure. 

TCLo 200 ppm 
(irritation) -- 

Oral, rat LD50 
4.3 g/kg 

SECTION III, PHYSICAL DATA 

Boiling point at 1 atm, deg F - 281 Specific gravity (H20=1) - 0.869 
Vapor pressure, mm Hg -------- 10 Volatiles, % __-_-___---.__ aa 100 

Vapor density (Air=l) -------- 3.66 Evaporation rate (BuAc-1) - 0.75 
r'ater solubility -_____-___---_ Negligible 

ippearance & Odor: A water-white colored liquid with an aromatic hydrocarbon odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER VPPER 
Flash Point and ?lethod 1 Autowitio_n Temp. f Flammability Limits In Air 

81 F (TCC) I I Volume % 
E 

1.0 7.0 

lxtinguishing media: Carbon dioxide, dry chemical, foam, or water (fog 0:r steam) ta 
exclude air. Use water spray to cool fire-exposed containers. 

?irefighters should use self-contained respirators for confined areas, 
dense xylene vapors can flow along surfaces for considerable distances, reach a 

distant ignition source, and flash back. 

SECTION V, REACTIVITY DATA 

lhis material is stable under normal storage and use conditions. Does not poly- 
merize. 

rhis flammable liquid is incompatible with oxygen or strong oxidants, Inicomplete 
combustion may produce carbon monoxide. 

It may dissolve or swell plastics and rubber. 

No. _- 1148 

MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY, NY 12303-1836 USA 

(518) 377-8855 

SFI-TTIIN T. MATERIAL IDENTIFICATION 

DOLPH T-200X 

GENIUM PUBllSHlNG CORP. Date August 1978 



No. 
1148 

SECTION VI, HEALTH HAZARD INFORMATION TLV 100 ppm (skin> 

xcessive inhalation exposure may produce results ranging from irritation, dizzines: 
and mild depression to convulsions and loss of consciousness, depending on the 
level and time of exposure, Skin and e 
Xylene can be absorbed through intact 

e contact can be irritating and damaging. 
s E* in. Ingestion may cause poisoning. As- 

piration is a hazard if this material is swallowed. (Aspiration of as little as 
one ounce coul 

IRST AID: e ema.) 2 
be fatal. Inhalation of high concentrations can cause pulmonary 

Eye contact: Flush well with water for 15 minutes, Get medical attention: 
Skin contact: Wash contact area with soap and water, Remove contaminated cloth- 

ing promptly, 
Inhalation: Remove to fresh air, Restore breathing if necessary' administer 

f 
Call a ph 

Ingestion: Get zz ec”ai attention 1 
sician 
mmediaielv! 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

otify safety personnel and evacuate area if large spill. Remove all ignition 
sources, Provide maximum explosion-proof ventilation. Recover free liquid. Use 
absorbent solid (dry sand or vermiculite) to pick up residues with non-sparking 
tools and place in a covered metal container for disposal. Clean-up personnel 
must use protective equipment to avoid inhalation of vapors or contact with liquic 

ISPOSAL: Scrap material can be incinerated in accordance with Federal State and 
local regulations. Consider reclaimation procedures for large amounts or dispose 
of through a licensed waste disposal company. Do not flush xylene to sewer or 
water way: Notify fire and health agencies if this should occur. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

rovide suitable explosion-proof, general and local exhaust ventilation to meet TLV 
requirements. Use >lOO lfm face velocity for exhaust hoods. Provide approved 
organic-canister respirators for short term use up to 1000-2000 ppm and self- 
contained breathing equipment for higher levels. 

se Buna-N rubber gloves and aprons to.prevent skin contact, and safety glasses or 
goggles for eye protection. An eye wash station should be readily accessible to 
xylene use areas. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

tore in closed containers in a clean, cool, well-ventilated area away from oxidiz- 
ing agents and ignition sources, Electrically bond and ground containers for 
transfers. No smoking in areas of use or storage. 

void inhalation of vapors and contact with liquid. Use only with adequate venti- 
lation. 

GENIUMPUBLISHING 



COMPOUND NO. 28 
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Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(5 18) 377-8855 . QEWJN Ptmlsewo cow. 

; SECTION 1. MATERIAL IDENiIFICATION : 

I 

3 

1 

1 

1 
( 

I 
ZINC; CAS #7440-66-6 

-NAME: ZTNC METAUPOWDER HMIS 

m Spcltcr; CAS #744MfX; ASI’M B-69; Zn 
;; ; 

EtESCRm: Shining white, malleable, blue-gray metal; bars, sheets, wire, foil, flake, and powder. 
;;;: l 

+ see sect. 8 RO 
1 2 

MANUFACNRERS: Available from several suppliers, including: Meadowbrook Corp., 30 Rockefeller plaza, New York s 1 
Zity, NY 10112; Telephone: X212) 582-0420 K- m &MKlXD Commonly used for galvanizing iron sod other nrtals, eleclroplating, battery cells, and as an alloying 
:omnonent of brass or bronze Zinc oxide is used as a &ment in cosmetics and ointments. 
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD Dj4TA .j::.. 

>98 OSHA pEL* as Zinc Oxide: 
5 m@m3 

-------------m-v- 

nuisance dust 

TWA is 5 mg/m3 as 2~10 fume, while SILL for 
Metallic zinc particulates can be considered a Human, Inhalation TCLo: 

1 hr. 

SECTION 3. PHYSICAL DATA 
Boiling Point . . . 1664.6-F (907’C) 
Melting Point . . . 788’F (42O.C) 
Vapor pressure . . . 736-C mm Hg 100 

,ht . . . 65.38 
:Air - 1) . . . Not Fouti 
r . . . Not Found 

&unt Volatile by Volume . . . Not Found 
Water Solubiity . . . Insoluble 

. 
Molecular WI 
vapm Densit 
Evaporation 1 
specific Gravity (H20 = 1) . . . 7.14 

No. 176 

ZINC METALPOWDER 

Issued: March 1986 

: 

w Bright gray-white metallic solid, foil or particulate. No odor. 

L 
I SECTION 4. FIRE AND EXPLOEIC!‘? EAT.,‘, iT4 

El.xh DAnt nn.4 M.athn,i A~~tnionitinn Temn 1 Flammabilitv Limits In Air 
1 ,aaA. 1 ““I. ca4.Y A.I”“.W , . a..“.&.‘-“.. a -“ye. - --------- -.__ -. - 

Not Found I Powder/650 milJijoules I Dust Cloud Exp. Level I 

I 
to a& nfe &ag. - 

SEmION 5. Rummy DATA. . . . . :: ;r:,:j,,,:j :;... : .;I: j .: ;:.j .; :“:; :.:,b:. ;:; :,:‘+.:’ Ij,:<+z:.~ ;.;.::: :;.:$i:‘, j,.; ;,,;,., :., J:.:. 

Zinc metal/powder is stable. Hazardous polymerization mt occur. 
p Contact with rcids or rlkrlioe hydroxides will yield hydroga gas. ziac may next With 
halogenated hydrocarbon solvents to form salts snd hydrogen gas. The combination of zinc acxl carbun disulfide will :rc!&t in 
an iieamiscent reaction. 
v Bulk zinc dust should be kept in dry, well-ventilated sme to prevent rcactioa with warn md 
generation of hydqen gas. ZII powder nrcb explosively with manganese chloride. nlisIesistmttofluo~chIorioe,and 
bromine, but it re&s stroagly with these halogens in the presence of water vrpar. 

mUSPWY)MP: zinc md z&c powder will rerct with wata to gaKnte hydrqen g=. 
m: When combined with oxygen. xine ar zinc pow&x will generate a fume that can result ia metal fume fever (see 



No. 176 3186 ZINC MEX,4UPOWDER 
fjECI’l()N 6, HE&m HAZARD INFORMATION jTLV..:<; ., .,::.., :;, ,, iijl:..,::~j,.~:j:..ii:.: ;,y:,,:‘3::.::‘ii:c,,:I:,: .:.i:j~;,,::..jjii:.: .$., 

This product is not considered a carcinogen by the NIP, OSHA, or IARC. 
-OFRISKS: ~metaliomrwtformsisoottoxicaadisnotnadilyabsorbodthroueh~skin,GItracfor 
luags. 2% is considered essential to life. Although most inorganic 2% compoun& are potential caused of gsstrocoteric 
initatiou, a high-kvel dose is rektively nontoxic when ingested. Inhalatioo of zinc fumes normally generakd by zinc md 
exrremc heat may cause metal fume fever, which is accompanied by dryness sod irritatiou of the thmat, coughing aud dyspnea, 
a feeling of weskness, muscle pain, and general malaise. Renx~al from exposure will xmnally alleviate symptoms, with no 
residual or chronic effects. 
TARGET.: hgs,skiu. B: iuhalatioa, dermal umtact 
&YJTE EFFECTS: Inhalation of high levels of zinc fumw may cause metal fum fever. 
CHRONIC EFFECTS: Frolougal skin amtact may cause a dryhg dermatitis. Zinc and zinc pow& have lit& histoqy of 
causing chmrlic effects. 
FIRST EYE: Flush well with running watm to remve particulate& get IIMlkal attention if ixritatio3l 
pdsb.* SKIN For cub, dermal abrasion, irxitarion, or thermal bums, get medical attention* INHALATION: 
Remove person to fresh a$ get medical attention if symptoms pa$s~+ INCESIION: Get mdical help if large amount is 
iugested. 
l GET MEDICAL ASSISTANCE = In plant, Panme&, community. 

SECI‘ION 7, SpI’&.LEAK, Am I)Ep()SAL PROCEDURES :‘. .: .:. :j :., :. . . . ..f+ .: :< : .j.I..:::.::.:i:: 

Spn: Notify safety personnel of large powder spills. Clean up, minimizing dust generation, beat, souxcs of 
ignition, aud moisture. Approval, grounded vacuum cleaacrs may be used for fiual cleanup. Place picked-up powder in closed, 
pIessure-vented, &J nail containers. 

pISPOS~ Deposit unsalvageabk waste in, an approved landfill per Federal, state, and local regulatioos. zinc powder should 
notbeshippbdifitiswet 

$EmION & SPECIAL PROTEaION INFORMATION ; ‘y.. .: .,, .:: ‘:. ,,,., :,;: .,:: .:;.:. ::::: -..Y;::+.:.,. 

GOGGLES: war shy goggles to prevcllt eye coptact with particulates. 

RESPIRATOR: iJse NIOSH-a~pmvod respirator when dustlfunr: exceeds the TLV. 
w: Provide local (explosion-proof) exhaust ventilation to meet TLV requirements. An approved dust-collection 
system is needed to gather airboroe particulat#. 
m:’ Preplaccment and periodic examination of pasormel is suggested. Eyewash statioas should be accessible outs:ide the 
uw area. Use of contact knsca in ateas of 21 particulate generation should be prohibited -se they pose a special hazard; 
soft lews may absorb Qd all lenses coSeofra& irritants. 

SECTION 9. SPECIAL pRECA~I()NS AND C()M-MEmS-. : :; ., ,.::. :.:, u:..:.:,. :./ :: :., : .,:+ ..,:; : ;.: :..i:::,:.;. .; 

m Solid zinc metal does not need special strmge segregation; however, zinc powder should be stored 
dyiaa~emclfrrefromienitioa~chtoriac,komiae,orfluoriaeg~~~Eida 
SPECIAL Followappmvedckaningtechaiquesforzincpowder. Goodhaadliqisnecessqto 
control powda dispaul aml prevent germtioo of airborne Particulata. 
m Facilities for hsndliag large amounts of zinc powder require special design; approved pnxedured; 
use of grounded, elm nonspark@ took, sod emcqaxy pknniug for fire and spills. 
m: SecNFPA491M 
NCYTdaignaWssahazxdoussubslaacebyEPA(40CFR116) 

. * DOT ZnPowda-FlammabkSolid 
UN1436 
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CO,NFiDENTIAL 
THE FOLLOWING INFORMATION IS REOUESTEO TO’DETERMINE YOUR 

CURRENT MEDICAL STATUS 

:lal Security Number 

ephone Number 

lephone Number 

Cl Pr*Pl~acement 
. 0 Periodic 

14. Please Check if You Have Ueen Immunized For. 115. Are You: 
0 Tetanus 
0 Don’t Know 

I3 Smallpox 
0 Don’t Know 

0 Polio 

0 Don’t Know 
0 Others 

0 Don’t Know 
0 Right Handed 

0 Left Handed 

LAST DATE 

RELATION 

Father 

Mother 

Spouse 

Granaparents 

LAST DATE LAST DATE LAST DATE 
0 Ambidextrous 

16. Family Hlrtory* CHECK EACH BOX (II rnswe~r 19 yes. stale 
AGE STATE OF HEALTH IF DEAD. CAUSE AND AGE 1 blood relalionrhip). - 

Cancer 

Oiebalea 

Stomach Trouble 

Kidney Trouble 

Heart Trouble 
1 

I I I 
17. Penonal Hlrtory’ 

JO YOU HAVE. OR HAVE YOU EVER HAD ANY OF THE FOLLOWING. ~Chech Each Boxl 

YES NO YES NO -. YES NO 

FlGURE 1. MEDICAL DATA SHEET (1 of 2) 



16. Intunes: Please Check Any Intunes You Have Had 

,,.+ .),. 0 FraclureslBroken Bones 0 Severe Cuts 0 Loss of Conscrousness 0 Back Injury 
0 Severe Burns 0 Dtslocations 0 Low Back Pain 0 Loss of Arm. ILeg. 
0 Other lntury 0 None Finger. Toe 

19, Check Yes or No. It Yes. Gwe Detarls in Blank Area 

a. Any Time Loss From Work Past Two Years Due lo illness. I I 

b. Any Brace or Support Worn 

c. Discharged or Disquatrlred From Armed Senrtces 
for Any Reason. 

d Military Service - Dates and Locations. 

8. Applied for. or Received Workmen’s Compensation. I I I- 

L Been Exposed to Work With Dusts, Radiation, 
Excessive Noise. Chemicals. 

Q. Have You Been Unable to Hold a Job Because of: 

1. Sensitivity to Chemicals, Dust. Sunlight, etc. 

2. InabilitY to Perform Certam Motions. 
- 

3. Inability lo Assume Certain Positions. 

4. Other Medical Reasons. 

h. Been a Patient in a Hospttal or Sanitarium. 

I. Had Surgery Recommended or Performed 
Date and Type. 

J. Are You Takrng Medicines Now. 

k. Have You Been Turned Down on a PhysIcal Examinatton or Been 
informed o! Anv Abnormal Findtnos From a Phvs~cal Examinaton. I I I 

I. Do You Smoke - Ii Yes, Ouantity Per Day. 

m. Do You Use Alcoholic Beverages - II Yes, 
Quantity Per Day. 

n. Have You Lived or Travelled Outside the Continental U.S.A. 

o. Allergies. I I I 

FIGURE 1. (continued) (2 of 2) 



TRC COMPANIES, INC. 

PRESIDENT AND 
CHIEF EXECUTIVE OFFICER 

Vincent Rocco 

NECT-NEWPORT 
REMEDIAL INVESTIGATION 

PROJECT MANAGER 

James Peronto 

FIELD TEAM LEADER 

FIELD PERSONNEL, 

COMPANY 
HEALTH AND SAFETY DIRECTOR 

Debra Gardner 

NETC-NEWPORT 
REMEDIAL INVESTIGATION 

ON-SITE SAFETY 
COORDINATOR 

7?c 
Enwironmeatiaf 

800 conmcticut Boulevard 
East Hartford, Cl 06108 

Consultants, Inc. (203)2894X631 

NAVAL EDUCATION TRAINING CENTER NEWPORT, RI 

FIGURE 2. 

PERSONNEL ORGANIZATIONAL 
STRUCTURE FOR HEALTH AND 

SAFETY PROGRAM 



‘i 

i 

SITE 12 - 
TANK FARM FOUR 

SITE 13 - 
TANK FARM FIVE 

/ 
SITE 01 - -/ 

MCALLISTER POINT \ 
CODDINGTON COVE 

crc 

NARRAGANSETT BAY 

SITE 09 - e L 
OLD FIRE FIGHTING 

TRAINING AREA T?C 
Em cmnlcllcul 8O”lrn,d 

Environmental Em H.“fOd. co”neclic”r 06101 
Consultants lzDJl 289-8631 

O+Ooo FT 

NAVAL EDUCATION TRAINING CENTER NEWPORT, RI 

I-IGURE 3. 

NETC SITES HOSPITAL ROUTE MAP 

I 



ROUTE FROM 
SITE 09 
\ 

T?C 
Environmental 

BOO Connecticut Boulevard 

East Hartford, C:onnecticut 06108 

Consultants (2031 289-8631 

NAVAL EDUCATION TRAINING CENTER NE:WPORT, RI 

FIGURE 4. 

NEWPORT HOSPITAL .ROUTE MAP 



ACC:DEM REPORT Repon No. 

Sri-E PROJECT NO.: 

Location: 

Date of Report: 

Name and Address of Injured: 

Preparers Name: 

SSN: Age: 

sex 

Years of Service: - Time on Present Job: Title/Classification: 

Division/Department: Date of Acciderrr. Time: 

Accident Category: - Motor Vehicle - Propeny Damage - Fire 

- Chemical Exposure - Near Miss - Other 

Severity of injury or Illness: - Non-disabling - Disabling 

- Medical Treatment - Fatality 

Amount of Damage: S Property Damaged: 

Estimated Number of Days Away from Job: 

Nature of injury or Illness: 

CL4!SlFC4TlON OF INJURY: 

Fractures 

Disiocatlons 

Sprains 

* Abrasions 

lJ¶cemions 

Punnures 

BttteS 

Heat Bums 

Chemical Burns 

Radiation Bums 

Bruises 

Biisten 

Toxic Respiratory 
- Exposure 

Ingestion Toxic 

Cold Exposure 

Frostblte 

Heat Stroke 

ExhaUstion Heat 

Concussion 

FainVDtulness 

Toxic Respiratory 

Dermal Allergy 

Pan -of Body Affected: 

Degree of Disability: 

FIGURE 5. TRC ACCIDENT REPORT FORM (I of 3) 



,I”- Date Medial Care was Received: 

Where Medical Care was Reckvied: 

Address (if off-site): 

ACCIDENT LOCAnON: 

Causative agent most directly 

machinery, equipment, conditions): 

related to accident (Object, substance, material, 

Was weather a facror. 

Unsafe mechanicaVphysicai/environmental condition at time of accident (Be specific): 

Unsafe act by injured and/or others contributing to .the accident (Be specific, must be 

enswered): 

Personal factors (Improper rmttude, lack of knowledge of skII\, slow reaction, fatinug): 
. 
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. 

Level of personal protection equipment required in Site Safety Plan: 

Modifications: 

Was injured using required equipment: 

If not, how did actual equipment use differ from pian: 

What can be done to prevent a recurrence of this type of accident (Modification of 

machine; mechanical guards; correct environment training): 

,a. T... 

Detaiied narrative description (How did accident occur, why; objects, equimrtnt tools 

used, circumstance assigned duties) (Be specific): 

(Use back of sheet as required) 

Witnesses to accidem 

Signsture of Preparer 

Signature of Sfte leader 

FIGURE 5. (continued) (3 of 3) 
_( .  .  .  
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